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Video-Tape Recording 


Interchangeability Requirements 


The use of video tape in broadcasting service often requires that recordings be 
played back with a different head assembly than was employed for the original 
recording. If such interchangeability of head assemblies is to provide optimum 
quality, it is essential that close control of many manufacturing parameters and 
operating standards be maintained. In present-day multiple head equipment, 
mechanical dimensions of particular importance include those relating to the video- 
track azimuth, pitch, and width as well as the angular placement of the four rotating 
heads. Essential electrical parameters include the value of carrier frequency cor- 
responding to reference video levels. In addition, response-frequency characteris- 
tics of audio, video and carrier frequency channels must be standardized. The sig- 
nificant factors are discussed relative to proposed industry standards and current 


CBS Television Network practices. 


Background 


The first use of video tape by CBS 
in November, 1956, and shortly there- 
after by other networks, was for the 
regional delay of program transmission 
in order to accommodate time-zone 
differences across the United States.! 
This service permits the recording and 
playback of each program transmission 
to be accomplished on the same video- 
tape unit, and consequently, requires 
merely the elementary operations of 
record, rewind and playback. In fact, 
frequently it is not necessary to remove 
the tape from the video-tape transport 
between the start of recording and finish 
of playback. Therefore, the electrical 
and mechanical characteristics of the 
equipment may be entirely nonstand- 
ard as long as they result in acceptable 
playback performance. Set-up adjust- 
ments can be made to correct short- 
comings of a particular head assembly 
or recording equipment even though the 
recorded magnetic characteristics may 
be completely incompatible with the 
requirements of other heads or re- 
corders. Thus, with a video-tape broad- 
casting operation of such limited com- 
plexity, at that time the need for inter- 
changeability among recorders was not 
particularly urgent. 

However, before long, realization by 
production personnel of the potentialities 


Presented on April 6, 1960, at the NAB Engi- 
neering Conference by K. B. Benson, Engi- 
neering Dept., CBS Television Network, 485 
Madison Ave., New York 22. 


of video tape created a demand for 
greater operational flexibility.” Initially, 
the first expanded utilization of video 
tape was for the recording of complete 
programs, or inserts for live programs, 
at times when talent or production 
facilities were more conveniently avail- 
able than at the scheduled air-time. 
The requirements for this type of opera- 
tion are similar to those for time-zone 
delay transmission with one important 
exception the playback of the tape 
may be scheduled for a time after the 
head used for the recording has been 
worn out from other programming use. 
Originally, because the uniformity of 
head manufacture did not assure ac- 
ceptable playback on heads other than 
the one used for recording, it was neces- 
sary to hold the recording head assembly 
in storage with the tape until the time 
of air playback. 

At the present time, design improve- 
ments and production control have de- 
veloped to the degree where it is practi- 
cal to playback on any properly manu- 
factured and properly adjusted head 
assembly. Furthermore, the more rig- 
orous demand for the ability to playback 
taped program material made up by 
splicing together tape segments recorded 
on different heads can also be accom- 
modated if the original recordings are 
up to par. In other words, complete 
interchangeability of head assemblies 
exists, providing the necessary stringent 
precautions regarding manufacture and 
adjustment are observed. As a result, 
techniques which are common in the 
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motion-picture business have been adop- 
ted for many of the more involved tele- 
vision productions. For example, many 
shows are no longer recorded in a 
straight run-through. Instead, where 
production problems dictate, scenes or 
even portions of scenes may be recorded 
out of time sequence. Thus, in many 
cases, the transition between tapes re- 
corded on different heads may occur 
instantaneously in the midst of a scene. 


Survey of Interchangeability Factors 


It is apparent from the foregoing that 
interchangeable performance has had to 
be developed to the level where not a 
single operating adjustment is required 
in order to accommodate tapes made on 
different recorders or head assemblies. 
In order to achieve such highly desirable 
flexibility in video-tape operation, rigid 
control must be exercised over many 
parameters. The magnitude of the 
problem is indicated by the following 
tabulation of the most significant factors 
to be considered: 


Video Head: 
Quadrature alignment 
Gap azimuth alignment 
Vacuum guide position 
Recorded track dimensions 
Control Track: 
Control signal phasing 
Edit pulse phasing 
Recorded signal levels 
Track width and placement 
Video Signal: 
Carrier frequency for blanking level 
Carrier frequency for white level 
Pre-emphasis 
Post-emphasis 
Video bandwidth 
Audio Head and Trask: 
Track width and placement 
Gap azimuth alignment 
Audio Signal: 
Recorded signal level 
Pre-emphasis 
Post-emphasis 
Audio bandwidth 
Magnetic Tape: 
Physical dimensions and properties 
Magnetic properties 
Reel dimensions 
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Fig. 1. Quadrature error: A timing error of 0.12ysec is evident 
as a horizontal displacement of the band of picture lines corre- 
sponding to the head in error. 


As will be evident in the subsequent 
discussion, several of the items listed 
cannot be adjusted or corrected except 
during manufacture. In these cases, the 
tape equipment user’s control is limited 
to a periodic check in order to determine 
if the equipment remains within the 
permissible limits of tolerance. How- 
ever, the majority of the factors are 
subject to set-up or operating adjustment 
and must be held under careful control 
if interchangeable performance is to 
be comparable to that achieved in 
noninterchangeable operation. 


Video Head 


One of the most objectionable degra- 
dations encountered in video-tape re- 
production is the geometric distortion 
resulting from timing errors in the opera- 
tion of the head assembly. Although the 
effect upon the picture always is evident 
as a horizontal displacement of one or 
more scanning lines, the cause may be 
attributed to three fundamental varia- 
tions from optimum performance: (1) 
a uniform time displacement resulting 
from an error in quadrature placement 
of one or more pairs of pole-tips around 
the head drum or wheel, (2) incorrect 
velocity of the pole-tips relative to the 
tape because of a difference between the 
recording and the playback horizontal* 
positioning of the vacuum guide relative 
to the axis of head rotation, and (3) 
nonuniform velocity of pole-tips rela- 
tive to tape because of an incorrect 
vertical * positioning of the vacuum guide. 

CBS has developed electronic circuitry 
which is capable of automatically cor- 
recting timing errors resulting from head 
shortcomings. This is accomplished by 
the automatic insertion of an appro- 


* Horizontal and vertical in reference to the 
vacuum guide positioning relate to a horizon- 
tally mounted tape-transport system. The no- 
menclature must be modified in order to be 
applied to a vertically mounted tape transport. 


Fig. 2. Incorrect horizontal positioning of vacuum guide: A dif- 
ference between recording and playback velocities of the pole-tips 


relative to the tape surface causes a timing error which is evident 


priate video delay at the start of each 
television line during playback. This 
development was first demonstrated 
jointly by CBS and Ampex at the April, 
1960, SMPTE Convention in Los 
Angeles, and will be made available in 
commercial form. However, since the 
degree of automatic correction obviously 
is limited to a finite value, the availability 
of such equipment should not be per- 
mitted to encourage any relaxation in pre- 
cise control of variations in head assembly 
parameters. Furthermore, in order to 
avoid noticeable horizontal displace- 
ments in playback on present-day equip- 
ment and on future equipments that 
may not be equipped with automatic 
correction, it is essential that in all cases 
an exceptionally high degree of accuracy 
in head assembly and adjustment be 
achieved in head manufacture and 
maintained in operation. 

The precision required is indicated by 
the fact that a timing error in the order 
of 0.05usec. in a first generation play- 
back is discernible at normal viewing 
distance on a picture monitor. This is 
equivalent to a linear deviation on the 
tape of 0.0001 in. or an angular error in 
head rotation of roughly 0.005°. In 
the case of second or third generation 
playbacks the possibility of errors being 
cumulative necessitates that variations 
be limited to a figure appreciably less 
than 0.05 ywsec. In current CBS practice, 
the maximum error permitted in any 
single head assembly is 0.02 usec. This 
requires routine measurement of quadra- 
ture alignment, vacuum guide position, 
and gap azimuth. 

In addition to the distortions in ge- 
ometry of the playback picture, errors in 
head dimensions or mechanical align- 
ment can cause other picture degrada- 
tions, most noticeable of which are an 
increase in noise level or poor amplitude- 
frequency response. Checks of gap azi- 
muth and recorded track dimensions are 


as a sawtooth serration of vertical lines. 


required in order to determine if such 
faults are attributable to the video head 
assembly. 


Quadrature Alignment: Figure 1 illus- 
trates a 0.12ysec error in timing of 
picture elements produced by an error 
in the quadrature placement of one gap. 
In addition to the uniform displacement 
of the scanning lines picked up by the 
one head which is out of quadrature, a 
smoothly varying displacement of all 
lines is introduced because of the slow 
recovery of the horizontal locking cir- 
cuits in the picture monitor to the abrupt 
timing changes. 

It is important to check periodically 
for any shift in quadrature in the event 
that (a) any slippage or damage has 
occurred in the quadrature adjustment 
screws or (b) the pole-piece gaps are 
not coincident with radii of the drum. 
The latter will produce a shift in the 
effective angular position of the gap as the 
pole-tips wear during normal use. 

Quadrature errors unacceptable for 
interchangeable operation can be de- 
tected easily, and with sufficient ac- 
curacy, very simply by a recording and 
playback on the head assembly in 
question. During playback, an adjust- 
ment in capstan tracking so that each 
of the four heads picks up the track 
recorded by the adjacent head will cause 
the quadrature error between two heads 
to appear as a_ horizontal displace- 
ment in the playback signal. Insertion 
of appropriate calibrated delay correc- 
tion between the preamplifiers and 
switcher will provide a quantitative 
measure of error. It has been noted that 
an effective change in quadrature ac- 
companies a change in the driving signal 
amplitude employed for recording. There- 
fore, all recording drive signal ampli- 
tudes must be optimum for normal re- 
cording and playback, if the measure- 
ments are to be meaningful. 
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A more sophisticated pulse technique 
for quadrature measurement which has 
the distinct advantage of eliminating 
any errors resulting from variations in 
recording drive adjustments or electri- 
cal delays has been developed by the 
Ampex Corp. With the head locked in a 
stationary position and excited with a 
direct current of a few milliamperes, a 
single longitudinal track is recorded 
along the tape. Playback of this tape with 
the head assembly rotating in the nor- 
mal manner will produce a series of 
pulses sequentially from each head. 
Using an oscilloscope with an appro- 
priate sweep time-base and scale, an 
examination of the comparative inter- 
vals between pulses will reveal the ac- 
curacy of head quadrature placement. 


Horizontal Positioning of Vacuum Guide: 
The timing of the playback signal is 
dependent upon the velocity of the ro- 
tating pole-tips of the video head rela- 
tive to the particles of oxide on the tape 
surface. This velocity factor can be con- 
trolled by a change in pole-tip pene- 
tration into the tape which, in turn, is a 
function of the position of the vacuum 
guide relative to the axis of head rotation. 
If the vacuum guide horizontal position 
during playback differs from that used 
for recording, displacements are pro- 
duced in the playback picture similar to 
those illustrated in Fig. 2. The dia- 
grams in Fig 3 represent schematically 
the head and tape relationships for two 
positions of the vacuum guide. For ex- 
ample, in Fig. 3(a) the pole-tips are 
shown barely in contact with the tape 
surface. In other words the tip pene- 
tration into the tape is negligible. 

Figure 3(b) illustrates the effect of a 
repositioning of the vacuum guide 
relative to the heads so that the pole- 
lip penetration of the tape equals the pole- 
tip projection above the drum surface. 
An increase in pole-tip penetration in 
excess of pole-tip projection will result 
in a penetration of the tape by the drum 
surface in addition to that of the pole-tip. 
The movement of the vacuum guide 
toward the heads and drum, and the 
accompanying increase in tip penetra- 
tion into the tape, causes an elongation or 
stretch of the tape at, and immediately 
adjacent to the point of contact with 
the pole-tips. The result is an effective 
decrease in velocity of the pole-tips 
relative to the particles of the oxide sur- 
face. Thus, the particles of oxide are 
moved further apart by the stretching 
process and, assuming the velocity of 
head rotation is constant, a longer time 
is required for the pole-tips to traverse 
the same particles than in the case of 
lesser penetration. 

Conversely, if the vacuum guide is 
moved away from the pole-tips, the 
tape shrinks toward its normal un- 
stretched dimensions and the effective 
velocity of pole-tips relative to tape 


Benson: 


Fig. 3. Relationship between 
tape and pole-tips: (a) Pole-tips 
are barely making contact with 
the tape surface. (b) Pole-tip 
penetration into tape causes 
stretch of tape. As shown pole-tip 
penetration is equal to pole-tip 
protection. 


(a) 


oxide surface increases. Fortunately, 
the characteristic of tape stretch varying 
with pole-tip penetration provides an 
automatic correction for the reduction in 
peripheral velocity of the pole-tips as 
their projection above the drum surface 
is reduced by normal wear. Over the 
normal range of pole-tip projection 
encountered in the life of a head, the 
necessary compensating distortion of the 
tape surface is provided when the posi- 
tion of the vacuum guide relative to the 
pole-tip axis of rotation is fixed. 

In terms of practical operating adjust- 
ments this indicates that the correct 
value of tip penetration, under any 
condition of tip projection, is equal to 
the tip projection plus or minus the 
arbitrary constant which has_ been 
chosen as an operating standard. This 
can be demonstrated effectively by the 
playback of a normally recorded tape 
upon a head assembly having pole-tips 
of widely different heights above the 
drum. For example, it will be found that, 
with proper positioning of the vacuum 
guide, no geometric distortion of the 
playback picture will occur even though 
the pole-tip heights differ by over one 
mil. 

Thus, the flexibility of self-compensa- 
tion brings with it the need for stand- 
ardization. It is essential for inter- 
changeability that all tapes be made 
with the same relative velocity between 
the pole-tips and the tape surface. This 
condition can be met for all values of 
tip projection if the position of vacuum 
guide relative to the axis of head rota- 
tion is fixed. 


Standard Horizontal Position of Vacuum 
Guide: The choice of a standard value for 
the horizontal position of the vacuum 
guide is influenced by two primary con- 
siderations of conflicting significance: 

(a) The vacuum block must be posi- 
tioned close enough to the head axis to 
provide adequate magnetic contact be- 
tween the tape and pole-tips at the low 
values of tip projection encountered near 
the end of the life of a head. Since the 
vacuum block position relative to the 
head axis is constant, this will result in a 
comparatively high value of penetra- 
tion for new heads which have a high 
tip projection above the drum. 


TIP PROJECTION 


(b) 


(b) A high value of tip penetration 
accompanying a close positioning of 
the vacuum guide to the heads produces 
excessive head and tape wear. 

Warranting secondary attention is the 
lesser but not insignificant effect of high 
penetration upon head servo stability, 
particularly during the passage of 
splices. As the penetration is increased, 
the frictional loading of the head drum 
also increases and, if constant speed of 
rotation is to be maintained, must be 
overcome by additional driving power 
from the head servo system. If the pene- 
tration is such that the servo system is 
operating near its maximum capability, 
the higher penetration resulting from the 
added thickness of splicing tape can pro- 
duce a momentary loss in rotational 
velocity. The effect is a horizontal shift 
in portions of the reproduced picture as 
though there were a loss in horizontal 
synchronization. 

With these factors in mind, in July, 
1959, CBS undertook an extensive in- 
vestigation into video-head operation 
in an attempt to determine whether the 
standard of tip penetration in use at that 
time was optimum or whether a change 
to some other value was justified. The 
equipment manufacturers concurrently 
began a parallel investigation. 

Laboratory measurements revealed 
that the then-current standard placed 
the tape under tension across the peri- 
pheral surface of the drum as well.as at 
the pole-tips. The advantages claimed 
by the proponents of this method of 
operation were: (a) the burnishing ac- 
tion of the pole-tips and the drum reduces 
dropouts on many new tapes after a 
few passes; and (b) long life and high 
signal output are achieved because the 
high value of tip penetration permits, the 
use of heads on which wear has reduced 
the tip projection to as low as 0.6 mil 
above the drum. On the other hand there 
are disadvantages which, from an 
operating standpoint, dictate the desira- 
bility of a lesser penetration. For example, 
the use of expensive tape recorders and 
highly skilled technicians to perform a 
final burnishing operation on tape is not 
economical. This rightfully is a manu- 
facturing operation which can be per- 
formed more economically by the tape 
supplier. Furthermore, the maximum 
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POLE-TIP PROJECTION IN MILS 


Fig. 5. Incorrect vertical positioning of vacuum guide: A 


variation in the velocity of pole-tips relative to the tape surface 


100 


during the traverse of the pole-tips across the tape causes a timing 


error evident as a scalloping of vertical lines. 


HEAD ASSEMBLY USE IN HOURS 
Fig. 4. Pole-tip projection vs. use: The use of video head assem- 
blies results in a reduction of pole-tip projection. ‘The above enve- 
lope summarizes data on pole-tip wear for 24 heads. Head life to- 
taling 5700 hours is represented. It should be noted that for causes 
other than pole-tip wear, heads may fail prior to the potential 


maximum life shown. 


manufacturing tolerance for the dimen- 
sion from the bottom of the head gap to 
the drum surface is approximately 1 mil. 
Consequently, use of heads after the tip 
projection is reduced to under 1 mil 


fnay result at any time in an enlargement 
of the gap and unusable performance. 
Of course, also worthy of consideration 
are the high head and tape wear ac- 
companying the high tip penetration 
encountered early in the life of a head, 
and the aforementioned excessive loading 
of the head motor-drive system. 

A further investigation was conducted 
to determine at what point contact and 
resultant friction between the tape and 
drum surface are eliminated. At a tip 
penetration equal to the tip projection, 
the contact was found to be very slight. 
At a tip penetration of 0.5 mil less than 
tip projection, no contact was found to 
exist between the tape and drum at any 
point. These results hold true for new as 
well as old heads because for inter- 
changeable operation the vacuum guide 
position relative to the drum is not 
changed as pole-tip projection decreases 
with wear. 

In an attempt to obtain a meaningful 
operational evaluation, for a period of ten 
weeks all of the CBS-New York and CBS- 
Hollywood video tape facilities were 
run at the latter value of tip penetration, 
viz., tip penetration 0.5 mil less than 
tip projection. Although head life was 
found to be very high, it was noted that 
frequently heads were retired from 
service because of loss in contact between 
the pole-tips and the tape. The condition 
occurred when the pole-tip projection 


above the drum was in the order of 1.2 
mils. Since this figure is appreciably 
above the 1.0-mil limit for the bottom 
of the gap, because of the necessary 
premature retirement, several hours of 
head life were being lost. The use of a 
higher, intermediate value of penetra- 
tion was indicated as more nearly opti- 
mum for economical operation. 
Accordingly, it was decided in Septem- 
ber, 1959, to change over to a compro- 
mise value of tip penetration equal to the 
tip projection. This value appeared to 
be the maximum which could be em- 
ployed without incurring appreciable 
friction between the tape and drum. In 
addition, since it results in approximate 
coincidence of the centers of the vacuum 
guide curvature and head rotation, a 
more uniform deformation of the tape 
due to the tip penetration may be ex- 
pected. Data representing the perfor- 
mance under this condition of operation 
are shown in Fig. 4. The head wear, 
indicated as a reduction in tip projection 
above the drum, is plotted against hours 
of operation. The envelope encompasses 
the data taken on 24 heads at CBS 
Hollywood over a period from Septem- 


ber 21, 1959, to January 7, 1960; 5,700 © 


hours of head life are represented. A 
possible life of several hundred hours 
with good head-to-tape contact was 
found to be normal. The average curve 
approaches an asymptote of approxi- 
mately 1-mil tip projection. This value is 
equal to the maximum tolerance for the 
bottom of the gap above the drum pe- 
riphery. Thus, a large percentage of the 
life span is under conditions where the 
usable gap height is small and a high 


level of playback signal output is pro- 
duced. 

Vertical Positioning of Vacuum Guide: 
A nonsymmetrical positioning of the 
vacuum guide about the circle of pole- 
tip rotation will produce nonuniform 
stretch of the tape throughout the scan 
of the video heads. Even though the 
absolute peripheral velocity of the pole- 
tips is constant, their velocity relative to 
the recorded tracks will vary in accord- 
ance with the nonuniform tape stretch. 
In other words, the velocity at the start 
of a scan across the tape may differ 
from that at the end of the scan. The 
effect upon the picture is a scalloping of 
vertical lines as shown in Fig. 5. 

The criterion for proper vertical 
positioning of the vacuum guide is a value 
of tip penetration and accompanying 
tape stretch at the top edge of the tape 
equal to that at the bottom edge. This 
characteristic provides a very accurate 
and simple alignment test. By reversing 
a tape upon playback, any differences 
in stretch will produce double ampli- 
tude indication of the timing error. If 
the guide was set correctly for both re- 
cording and playback, no scalloping 
should be observed in either the normal 
or reverse playback. Of course, in order 
to maintain servo control for this test, 
it is necessary to have recorded the 240- 
cps control signal on the audio track 
as well as on the control track. This 
provides a control track on both edges 
of the tape. 

Where a rapid operational check of the 
vertical positioning of the vacuum guide 
is required, this can be accomplished 
by backing the guide away from the 
head to the point where almost all con- 
tact between the tape and heads is 
lost. If the vertical position is symmetrical 
with respect to the circle of head rota- 
tion, the playback signals at the start 
and finish of head travel across the tape 
will be equal. The waveform as observed 
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Fig. 6. Indication of vacuum guide vertical position: Output 
signal waveforms from a preamplifier under conditions wherein 
the pole-tips are barely in contact with the tape show in (a). equal 
signal outputs at the start and finish of a head traverse across the 
tape indicating correct symmetrical positioning of the guide rela- 
tive to the circle of head rotation and in (b) low output at the start 


of the head traverse indicating the guide is positioned too high. 


at the preamplifier output will appear 
as pulses of equal amplitude as shown 
in Fig. 6(a). If the position is non- 
symmetrical, the output will be unequal. 
The unequal waveform shown in Fig. 
6(b) illustrates the case where the vacuum 
guide is positioned too high. 


Azimuth: The angular position of the 
gap between the pole-tips of the head 
relative to the direction of tape travel 
is referred to as azimuth. If a maximum 
signal-to-noise ratio and high-frequency 
response are to be obtained, it is essen- 
tial that the azimuth angles of the re- 
cording and playback heads are identi- 
cal. 

Any difference between the two is 
similar in effect to a widening of the play- 
back head gap and results in a loss in 
signal output and bandwidth. In ad- 
dition, if the gaps are not parallel to the 
movement of the tape past the head 
assembly, an error in quadrature can 
occur. This last effect is not limited to 
interchangeable playback. It can be 
demonstrated on a head playing back its 
own recorded track by shifting capstan 
phase so as to cause slight mistracking. 
This effect serves as a convenient check 
for azimuth error. The diagram in Fig. 
7 indicates, in an exaggerated manner, 
how, by a shift in tracking of the head 
from the right in (a) to the left in (b), 
pickup of the same signal can be re- 
tarded in time. 


Recorded Track Dimensions: In addition 
to azimuth errors, loss in signal-to- 
noise ratio with interchangeable opera- 
tion can be attributed to nonuniformity 
in width or position of the magnetic 
tracks laid down by the recording head 
or of the paths traversed by the play- 
back head. A uniformly high noise level 
throughout a band corresponding to 
one head indicates that the head is not 
in the same vertical plane as the other 
three and the pitch of the tracks is not 
uniform. A variation in noise level 
throughout each band can result from 
the plane of head rotation not being 
perpendicular to the tape and producing 


DIRECTION OF 
TAPE TRAVEL 


TIMING 
DIFFERENCE 


HEAD GAP 


RECORDED SIGNAL ON VIDEO TRACK 
Fig. 7. Relationship between the azimuth error and playback 
timing: When the gap of the head is not in line with the direction 
of tape travel, a mistracking of the playback head can cause a 
change in timing of the signal. Two cases of mistracking are shown. 
The playback signal in (a) will be advanced in time compared to 


that in (b). 


curved tracks. Lastly, a reduction in 
widths of the heads from standard can 
produce an increase in noise level. 

Although these effects often can be 
detected by a careful examination of a 
magnetic development of the recorded 
tracks, tiat technique is recommended 
only as a secondary check. The primary 
evaluation should consist of a measure- 
ment of playback performance using a 
tape made on a standard head, the 
critical dimensions of which fall close to 
the manufacturer’s design center. 

The signal output of each of the heads 
should be of uniform level and adequate 
to override preamplifier noise level. 
With present-day cascode input circuits, 
this dictates a peak-to-peak signal level 
of at least 2 mv. In lieu of more detailed 
specifications at this time the evaluation, 
for the most part, must be limited to 
qualitative observations of picture qual- 
ity. However, it is expected that in the 
near future developments now under 
way will yield more precise measuring 
techniques. 


Control Track 


The primary requirement for the re- 
corded control-track signals, other than 
the obvious ones of adequate level and 
track width, is a uniform phase rela- 
tionship to the video-tracks. This char- 
acteristic is important in order to avoid 
the need for readjustment of capstan 
phasing when playing back recordings 
made on different head assemblies. In 
addition, the phase of the edit pulse 
must be fixed in relation to specific 
video-tracks so as to indicate the opti- 
mum location for a splice. To further 
facilitate splicing, the phase relationship 
between edit pulse and control signals 


must be such that the former can be 
easily distinguished by magnetic de- 
tection systems. 


Edit Pulse: Alternating with the video- 
tracks on a recorded tape are unmag- 
netized guard-band areas necessary to 
prevent crosstalk between adjacent 
tracks. The purpose of the edit pulse is to 
indicate the proper unmagnetized guard- 
band for a splicing cut. 

Since some minor disturbance very 
often occurs during passage of a splice, it 
is essential that splicing cuts are made 
after the vertical synchronization signal 
in order to avoid spurious triggering of 
receiver vertical scanning circuits. The 
reason for this can be seen from the wave- 
forms in Fig. 8. The solid lines indicate 
the normal grid voltage characteristics 
of the usual vertical scanning oscillator 
in a receiver. The vertical synchronizing 
pulse drives the grid into conduction and 
thus triggers the oscillator cycle at the 


SYNC PULSE 


GRID CUT-OFF 
PURIOUS PULSES 


ail 


Fig. 8. Effect of spurious signals upon re- 
ceiver vertical scanning synchroniza- 
tion: Loss of synchronization is more likely 
to result from a spurious signal occurring 
before rather than immediately after the 
vertical synchronizing pulse. 


Benson: Video-Tape Recording Interchangeability Requirements 865 


Hate? ie 
4 
4 
(a) (b) 
a 
A 
= 
in 
te 
| 
4 
i 
niet 
1 


appropriate time for start of vertical 
scanning. Any small disturbance prior 
to the synchronizing pulse also can drive 
the grid into conduction and cause a 
premature start of vertical scan. This is 
shown by the dashed curve. However, 
a similar spurious pulse after the syn- 
chronizing pulse has no effect upon the 
oscillator operation. Therefore, the splice 
line as indicated by the edit pulse should 
be located after the vertical synchronizing 
signal interval. Current practice records 
the edit pulse in line with the second 
video-track guard band after the vertical 
synchronizing interval. This is shown in 
Fig. 9. 

The majority of the video-tape equip- 
-ment in use at this time records the 
edit pulse at field rate. The CBS equip- 
ment currently is being modified to 
record the pulse at frame rate so as to 
minimize the possibility of a half line 
shift during passage of a splice. Use of 
the frame pulse in conjunction with more 
precise head servo equipment recently 
developed will eliminate significant shifts 
in horizontal phasing. The frame pulse 
is timed to identify the recorded vertical 
blanking interval which is preceded by a 
full rather than half horizontal picture 
line. 

Control-Track Signal Phasing: The pur- 
pose of the control-track signal is to pro- 
vide a timing reference during playback 
for the capstan servo system. ‘The capstan 
with its accompanying control system 
maintains the velocity of tape travel 
relative to the video head so that during 
playback, the pole-tips trace precisely 
the magnetized track record laid down 
during recording. The degree of accuracy 

‘required for acceptable playback per- 
formance is impressive. An error of a 
few degrees at the control-track fre- 
quency of 240 cps can produce a visible 
reduction in signal-to-noise ratio. 

The problem is most acute in the case 
of spliced tapes. If two spliced tapes have 
not been made with an identical value 
for phasing between the control track 
and video tracks, it is necessary to cor- 
rect for the difference by manual adjust- 
ment of the capstan phasing control. 
Any such manual operation following a 
splice is undesirable since it results in a 
momentary increase in noise level be- 
cause of the mistracking during the time 
of readjustment. The other apparent 
disadvantage is the need for the close 
attention of an operator to note the 
passage of a splice and to perform the 
correction adjustment. 

Therefore, the phase of the control 
track relative to the video tracks is a 
parameter of major significance for the 
success of interchangeability. At present 
the control track is placed so that the 
point of zero magnetization occurs near 
the edit pulse. To facilitate locating the 
edit pulse by magnetic development or 

magnetic sensing, it has been recom- 
mended by the SMPTE Video-Tape 


DIRECTION OF 


TAPE TRAVEL 


RECORDING OF 
J VERTICAL BLANKING 


Fig. 9. Proposed relationship 
between control track and 
video tracks: The area of min- 


AUDIO TRACK 


imum magnetization of the 
oxide by the control signal is in 
phase with every other video 
guard band. The edit pulse is 
recorded in phase with the 
video guard band between the 
areas of zero control signal 
magnetization. The control 
track recording is portrayed as 
it would appear from a mag- 
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netic development of the tape. 


EDIT PULSE 


ZERO MAGNETIZATION 
BY CONTROL SIGNAL 


Recording Committee ’that the control 
track phasing be changed so as to shift 
the point of peak magnetization to be 
coincident with the edit pulse. The pro- 
posed positioning of the recorded tracks is 
shown in Fig. 9. 


The Video Signal 


One of the major problems in any 
phase of television program transmission 
is the consistent maintenance of uniform 
video signal levels. In video-tape re- 
cording and playback these parameters 
are dependent not only upon the gain of 
the various video amplifiers, but also 
upon the deviation employed for the 
frequency modulation of the carrier 
signal applied to the recording heads. 
Second in importance to level control is 
the choice of pre- and post-emphasis 
for optimum compromise between video 
bandwidth and signal-to-noise ratio. 


Carrier Deviation: The choice of devia- 
tion frequencies is dependent upon two 
opposing factors: (a) the bandpass 
limitation of the tape and head com- 
bination, and (b) the need for a maxi- 
mum value of signal-to-noise ratio. 
The signal-to-noise ratio will vary 
directly with the peak-to-peak magnitude 
of the deviation. Therefore, it is desirable 
to modulate the carrier over as wide a 
band as the system elements will permit. 
However, if the high-frequency cutoff 
of the head and tape is exceeded, a dis- 
tortion of peak white signals is pro- 
duced. In some types of playback cir- 
cuitry this results in a failure of limiting 
action prior to demodulation and permits 
the random noise from the tape and pre- 
amplifier to be amplified to full signal 
level by the high-gain amplifiers. The 
resultant noise and streaking in peak 
white are very objectionable in ap- 
pearance as can be seen in Fig. 10. 
In other circuits the effect merely is a 
loss in peak whites similar to that pro- 
duced by a peak limiter. It is apparent 
that the maximum frequency deviation 


must be limited to that which can be 
accommodated by any or all heads. 
A thorough investigation was conducted 
over a period of several months by the 
equipment manufacturers and the broad- 
casters in order to determine a suitable 
figure for the deviation corresponding to 
modulation by reference white level. 
The minimum cutoff encountered with 
production head assemblies indicated 
6.8 me as a safe operating value. 

The lower limit of frequency modula- 
tion swing for monochrome recording 
must be above the 4.5-mc video channel 
normally employed for television trans- 
mission in order to avoid undue inter- 
ference between the carrier and video 
signals. Practical low-pass filter circuits 
for the video bandwidth dictate the use 
of a compromise value of 5 mc for blank- 
ing level modulation. These modulation 
frequencies are being recommended as 
a Standard Practice by the SMPTE 
Video Tape Recording Committee. 

In the case of color television record- 
ing, in order to avoid spurious beat 
signals between the color subcarrier and 
the tape system carrier, a slightly higher 
frequency generally is used for blanking 
level. 


Pre- and Post-Emphasis: Current mono- 
chrome practice provides a recording 
amplitude characteristic rising with 
frequency wherein the 4-mc_ response 
is 10 to 12 db above the low-frequency 
response. In order to avoid overdevia- 
tion from the higher frequency compo- 
nents, CBS equipment normally is 
adjusted to restrict the rise in response 
to frequencies under 4 mc. It should be 
noted that a significant portion of the pre- 
emphasis in the case of the multivibrator 
oscillator is necessary to overcome loss 
in response in the circuit and does not 
contribute to an increase in high-fre- 
quency sideband energy. 

The question of optimum pre-empha- 
sis, in itself, is a suitable subject for a 
paper. Considerable investigation al- 
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Fig. 10. Overdeviation: The carrier deviation produced by the 
leading transient overshoot of the white level signals are beyond the 
bandpass of the system and result in a streaked interference pattern 
following the transition from black to white. 


present-day television broadcasting. This 
mode of operation is being put to daily 
wide-scale use by a large number of 
video-tape users. For example, the CBS 
Television Network currently is running 
a combined load in New York and Holly- 
wood of well over 1,000 machine- 
hours a week, almost all of which relies 
upon the ability to provide acceptable 
playback performance on a head as- 
sembly or video-tape equipment other 
than that used for recording. However, 
this cannot be accomplished without an 
intensive program of operating checks 
and routine maintenance. It is hoped 
that the foregoing discussion has made it 
clear that practical means exist for the 
measurement and control of the critical 
factors necessary for the achievement of 
interchangeable performance on a day- 
to-day basis. 


ready under way must be completed 
before optimum performance is achieved 
and industry agreement is reached on 
these characteristics. 
Audio Signal 

The practices currently in use for 
the recording and playback of the audio 
signal in video-tape recording are es- 
sentially the same as those employed for 
audio-only equipment. The pre- and 
post-emphasis characteristics are those 
determined by the standard magnetic 
tape reproducing characteristic specified 
by the NAB. As for standard program 
level, in CBS operation this is set at 
10 db below the level of a 400-cps signal 
at which distortion is 3%. Because of the 
narrower track and the cross-orientation 
of the magnetic particles, performance is 
slightly degraded from that of conven- 
tional high-quality audio equipment. 
However. providing it is not necessary to 


resort to third or higher generation re- 
cordings, the performance is adequate for 
broadcast transmission. 
Magnetic Tape 

Until very recently there has been 
only one commercial source for video 
magnetic tape. Consequently, the prob- 
lems of uniformity of performance have 
been relatively few. As more manu- 
facturers enter the field, however, it 
will be necessary to develop standards in 
regard to the tape oxide characteristics 
in addition to the dimensional standards 
for tape and reels currently being 
adopted by the SMPTE Video-Tape 
Recording Committee.’ 


Conclusion 


Full interchangeability of video-tape 
recordings among different playback 
equipments is a necessary practice in 
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The Author takes this opportunity to point out that the treat- 


ment described here refers to the simplified case of imagery on 
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A New Video-Tape 


By NORIKAZU SAWAZAKI, MOTOI YAGI, 
MASAHIRO IWASAKI, GENYA INADA 


| 1 shows how the magnetic 
pattern of the new system is placed on 
the tape as compared with that of the 
conventional system. The most unusual 
feature of the new system is that it 
records the whole picture of one tele- 
vision field in one long track on the tape, 
using only one rotating head. 

As shown in Fig. 2, the tape is made to 
run in a helical loop around the cylin- 
der. This cylinder is divided into two 
parts, an upper and a lower, and a ro- 
tating head disc is provided at the gap 
between the two, so that the recording 
head may rotate at a high speed syn- 
chronized with the field frequency 
making contact with the tape at the gap 
of the cylinder. 

The tape is fed at a lower speed, how- 
ever, so the locus of the contact of the 
recording head with the tape forms evenly 
spaced slant tracks on the tape. 

In planning the design for the first 
model, two systems of recording video 
signals were discussed. Finally the one- 
head system, which is described in some 
detail here, was chosen. The other idea 
that was considered was a_ two-head 
system, which is shown in Fig. 3. 


Video Recording Mechanism 


Figure 4 shows the tape transport 
mechanism. The capstan motor is driven 
by a 60-cycle current formed from the 
vertical synchronizing pulse to give a 
tape speed of 15 in./sec. 

In order to reduce the wear rate of the 
tape, compressed air is caused to flow 
through many small holes in the cylin- 
der. 


Presented on May 5, 1960, at the Society’s 
Convention in Los Angeles by Norikazu Sawa- 
zaki (who read the paper), Motoi Yagi, Masahiro 
Iwasaki, Genya Inada and Takuma Tamaoki, 
Matsuda Research Lab., Tokyo Shibaura 
Electric Co., Ltd., 72 Horikawa-cho, Kawasaki, 
Japan. 


(This paper was received on June 2, 1960, and 
in final form on September 19, 1960.) 


Recording System 


This new video-tape recording system uses only one revolving head and is capable 
of continuous recording of the whole TV field on a slant track on the magnetic tape. 
Problems previously encountered with multiple-head systems are avoided, and 
simplification in both construction and operation results from this innovation. 
This system is expected to be particularly effective when used for color video record- 
ing. Research on the new video-tape recorder was begun at the Toshiba Mat- 
suda Research Laboratory in 1953, and the new system was established in the lab- 
oratory the following year. The first experimental VTR-1 was completed in 1958. 
The VTR-1 prototype system was demonstrated to the publi: in September, 1959, 
and commercial préduction of the new video-tape recorder followed. 


and TAKUMA TAMAOKI 


Magnetic Pattern on the Tape 


As in the conventional system, a tape 
two inches wide is used. The track cor- 
responding to a single field is 26.5 in. 
long and 9.9 mils wide. Tracks for suc- 
cessive frames are evenly spaced at a 
pitch of 18.9 mils. 

Figure 5 shows the magnetic pattern 
on the tape. The audio track and the 
control track are recorded along the up- 
per and the lower edges of the tape, over- 
lapping on the video tracks. 

In this prototype system, the video 
tracks overlap both the audio and the 
control tracks, but this overlapping part 
of the video tracks coincides with the 
vertical blanking interval. 

Due to the difference of the frequency 
bands of the recorded signals between 
the audio or the control track and the 
video tracks, and to the difference of the 
head gap directions between the audio 
or the control head and the video head, 
interference of the video tracks with the 
audio or control output is considerably 
decreased. Consequently such high value 
of the audio signal-to-noise ratio as 
indicated below is obtained. 


CONVENTIONAL SYSTEM 


Four Recording Heads 


14400 rpm 


TOSHIBA SYSTEM 


One Recording Head 


Ee) | 


3600 rpm 


The audio or the control track inter- 
feres little with video signal, and these 
interferences affect only the vertical 
blanking interval. None of these inter- 
ferences are apparent in the reproduced 
picture. 

Figure 6 is a block diagram of the new 
system. It is apparent that the system is 
extremely simplified in comparison with 
the conventional video-tape recorder. 


Servomechanism 


In the head disc servo, a revolving 
phase-detecting disc has a piece of 
ferromagnetic material on the edge. 
This piece induces one pulse in one revo- 
lution on a pickup head, which is placed 
near it. 

The disc motor is driven by the phase 
difference signal between the induced 
pulse and the vertical pulse of the video 
signal, in order to make the head pass 
the edge of the tape at an appropriate 
phase in a blanking interval. 

In recording with the capstan servo, 
the vertical pulse is recorded on the tape 
as a control signal, and the motor is 
driven by a 60-cycle oscillator. The 
tracking is extremely easy in reproduc- 
tion with this one-head system. 


Jitters 


There are two main kinds of jitters on 
reproduced pictures. One is due chiefly 
to the wobbling of the head disc, but is 
not visible on the reproduced picture in 
normal operation. The other is due to the 
elasticity of the tape; if the tape trans- 
port is not perfect the horizontal syn- 
chronizing signal phase changes suddenly 


Video Tracks Tape 


( 
\ 


TV Picture 


16 Tracks for One Field 

A Part for One Track 
(One Sixteenth of One 
Field) 


Video Track Tape> 


One Track for One Field 


TV Picture 


Fig. 1. Comparison of Toshiba video-tape recording system with conven- 


tional system. 
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Fig. 2. Recording mechanism of Toshiba (single-head) 


system. 


when the head runs from the tape edge 
to the adjacent edge. So, the vertical 
lines in the reproduced pictures by the 
display equipment with the horizontal 
AFC are thereby slightly jittered, but 
only at the top of the picture. 


Video System 


The frequency-modulation system was 
adopted for video recording. In this 
respect, the Toshiba system is similar to 
the conventional system. However, be- 
cause of the single video head, both the 
apparatus and the adjustment are 
greatly simplified. 


Supply Ree/ 


Capstan 


Supply Reel 


system, 


In this system, when a video head runs 
across the tape edges, the reproduced 
signal is instantly interrupted and noise is 
generated. The interrupted time inter- 
val is about 100-300 usec in our proto- 
type apparatus. To eliminate this noise, 
an inhibition gate is used. In a process- 
ing amplifier, whith is set up to reshape 
the synchronizing pulse waveform, the 
horizontal synchronizing pulses of this 
part of the tape are cleaned up, new 
horizontal pulses which are generated by 
an electronic pulse generator are re- 
inserted, and then standard TV signal 
is reproduced. 


Take-up Reel 


Tape Guide Cylinder 


— Tension 
Post 


Video Head 


Audio and 
Contro/ Head 


/ 
Guide Post / 
Head Disk 


Head Disk Motor 


Fig. 4. Tape transport mechanism. 
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Fig. 5. Magnetic pattern on the tape. 
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A New Video Tape Recording System 


Control Track 


Reel 


Head Disk Motor 


Take-up Ree/ 
Video Head 2 


Video Head 


Fig. 3. Recording mechanism of Toshiba (double-head) 


Performance of the Recorder 


Figures 7 and 8 show the prototype of 
this new video-recording system. When 
this prototype was demonstrated in 
September, 1959, the following per- 
formance values were obtained: 


Tape speed: 15 in./sec; 

Recording time: 64 min on a 12}-in. 
reel (or 4800 ft); 
Rewind time: 

(for 4800 ft) ; 
Video frequency response: gradually 
decreases from 1 me and about 6 db 
down to 4 mc; 
Video signal-to-noise ratio: 35 db; and 
Audio signal-to-noise ratio: 45 db. 


approximately 4 min 


This experimental apparatus has been 
partly reconstructed and readjusted, 
and the characteristics have been im- 
proved. 


Comparison With Other Systems 


The most distinctive feature of the 
Toshiba system is its ability to record 
the whole picture of one TV field in one 
long track on the tape. The advantages 
of this system are: 


(1) Operation and adjustment dif- 
ficulties can be avoided. No special 
technique is necessary for handling. 
In general, the new system does not have 
such problems as “‘venetian blind,” 
skewing, and scalloping. 

(2) The apparatus is simplified. The 
one-head system uses one amplifier 
whereas the conventional video-tape 
recorder uses four. The electric switching 
devices are thus rendered unnecessary. 

(3) Dropouts are greatly decreased. 
Experimental results have shown that 
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Fig. 6. Toshiba video-tape recording system. 


dropouts are but a small fraction of those 
with the conventional system. 

(4) At recording mode, the picture 
recorded on the tape can be monitored 
simultaneously by the monitor head. 

(5) The new system can reproduce 
the picture at any tape speed, whether 
fast forward, slow forward, rewinding, 
or stopped. This greatly facilitates the 
effective montage or splicing of the tape. 

The most important point, however, 
is that this system has remarkable ad- 
vantages for NTSC color television be- 
cause it is unnecessary to switch the 
video head in the middle of a picture. 


Amp 


Amp. 


Reproducing 


_ Contro/ Head 


Record 
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Discussion 

Loren L. Ryder (Ryder Sound Services, Inc.): 
Would you explain the manner of editing these 
films, the manner in which you cut the film to 
bring scenes together ? 

Dr. Sawazaki; We edit by monitoring the re- 
produced picture. 

K. Blair Benson (CBS Television Network): One 
of your slides stated that dropouts were reduced by 
this system as compared to the conventional sys- 
tems. Would you explain how this is brought 
about? 

Dr. Sawazaki: Experimental results show that 
dropouts are greatly decreased in this system; 
this, we think, is mainly due to the mechanism. 
In this system, theré is no mechanical support 
behind the tape. The head-to-tape contact is 
extremely smooth and there is no head switching 
as in the conventional system. 


Fig. 7.-Prototype of new video-tape recorder, Toshiba VTR-1. 
This prototype was demonstrated to the public in September, 1959, 


at the Matsuda Research Lab., Tokyo Shibaura Electric Co. 
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Mr. Benson; Can you estimate or give an 
approximate figure for signal-to-noise ratio of the 
system ? 

Dr. Sawazaki; The video signal-to-noise ratio 
is 35 db, and the audio signal-to-noise ratio is 45 
db. 

Howard Kirk (KINTEL Electronics): Did I 
understand correctly that you said you are able to 
obtain a picture reproduced at a still position or 
at a stop position of the tape ? 

Dr. Sawazaki; Yes, the new system can re- 
produce the picture at any tape speed. The tape, 
however, will wear out if you keep it stopped too 
long. 

Mr. Kirk; Could you explain how a picture is 
obtained in that position or under these condi- 
tions, under a stop position ? 

Dr. Sawazaki; In this system one television field 
is recorded in one long track on the tape, so we 
can reproduce the picture at the stop position of 
the tape with the head disc rotating at 60 cycles, 
i.e., the field frequency of TV picture. 


Fig. 8. General view of the prototype of the Toshiba VTR-1, 
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Alex Maxie (Ampex Corp.): It seems that the 
center-to-center track spacing is comparable to 
the Ampex or RCA machine, since the single-track 
width is something like 0.006 in. Do you think you 
will be able to have interchangeability with this 
type of machine, since the 0.006 in. represents 
half of the center-to-center track spacing ? 

Dr. Sawazaki: Mutual interchangeability with 
this system is better than that achieved with the 
conventional system. 

Mr. Maxie: I can see where the longitudinal 
position of the tape is much less critical, but it 
appears that the lateral position of the tape is 
extremely critical and the contact of the head with 
the tape is not close enough to form evenly 
spaced slant tracks on the tape. 

Dr. Sawazaki; Tape slides around the cylinders 
and the lateral position of the tape can be pre- 
cisely controlled by the tape transport guides on 
the cylinders. 

Col. Richard H. Ranger (Rangertone, Inc.): It 
should be noted that there is no deformity of the 
film in this process—in other words, the tape is not 
curved. This is definitely an advantage. I happen 
to know about this because we were once engaged 
in transoceanic transmission of pictures—single 


pictures. We used this system when I was with 
RCA in 1928. We used a drum and we had the 
films go around in that way, and we had one 
revolving head inside. We sent one picture at a 
time by that process in 1928. That’s entirely 
photographic. 

Donald C. McCroskey (American Broadcasting Co. 
Hollywood) ; What sort of head life do you get with 
an arrangement where one head does all the work 
as compared with the conventional system which 
has four heads sharing the friction ? 

Dr. Sawazaki; In our system, head life is about 
30 to 50 hours but we can replace the head ele- 
ment easily and instantly. 

Mr. McCroskey:; It would seem that for this 
system to work there must be some sort of dis- 
continuity as the head passes from the bottom of 
the top spiral to the top of the bottom spiral, yet 
I didn’t see anything like that. It appeared to me 
that as the spiral passed over the head the path of 
the head had to go from the bottom of the tape to 
the top of the tape on the spirals. How do you 
avoid any interruption during this period ? 

Dr. Sawazaki; When a video head runs across 
the tape edges, the reproduced signal is instantly 
interrupted. But the interrupted time interval is 


very short, about 100 to 300 ysec. The phase of 
the interrupted time is controlled, in order to 
coincide with an appropriate phase in a vertical 
blanking interval. In a processing amplifier, the 
horizontal synchronizing pulses of this part are 
reinserted, 

Mr. McCroskey: Is the tape butted together or 
is it slightly overlapped ? 

Dr. Sawazaki; In one system it is overlapped and 
in the other it is butted. We are experimenting 
with two systems. 

Ralph Lovell (NBC, Hollywood): What, if any, 
experience have you had in splicing two separate 
scenes? I gather that you have made splices, and 
joined two scenes together. 

Dr. Sawazaki; We have already experimented 
with the vertical cutting. As to the cutting parallel 
to the video tape, we are now designing a splicer 
for this purpose, and we expect to be able to cut 
and splice the tape effectively by this method. 

Mr. Maxie: Must the tape be threaded from the 
end or is it possible to thread the machine with 
part of the tape on each reel, side loading ? 

Dr. Sawazaki; In the first prototype system it 
was difficult, but now with the new design we can 
thread from the side. 


Development Determination 


by Infrared Densitometry 


Infrared radiation has been utilized in many fields of investigation. The research 
presented here was performed to investigate the application of infrared densi- 
tometry as a feasible and valid method of development determination. An appa- 
ratus was modified to emit and detect infrared radiation. Partially processed films 
were metered by the application of infrared densitometry and an empirical 
formula was derived to calculate the corresponding fixed-out white-light densities. 
The D-log E curves were plotted from the calculated data and comparison studies 
were made with curves drawn in the conventional manner. When the calculated 
data were derived from an empirical power series formula, the resulting sensito- 
metric data were agreeable within acceptable limits. 


ae METHODS have been described 
in literature which evaluate partially 
processed photographic negatives by 
infrared scanning or densitometric tech- 
niques. In two methods the purpose is to 
control the variable-speed characteris- 
tics of high regression of inertia developer- 
emulsion combinations.'? Such systems 
have “constant gamma’ capabilities, 
and development may be continued to 
vary emulsion speed and thus in effect 
to correct for initial exposure error. 
Another method describes a system which 
continues development until a_ preset 
infrared density difference occurs be- 
tween two exposed patches. This auto- 


This senior research report was submitted on 
May 28, 1960, by Richard E. Burkhart and 


Conrad A. Strub to the College of Photography . 


and Graphic Arts, Rochester Institute of Tech- 
nology, Rochester, N.Y., as a requirement for 
the photographic course, Materials and 
Processes. 

(The Society’s Student Award was made to the 
authors for this paper on October 18, 1960, at 
Washington, D.C.) 


matic gamma control is employed in the 
graphic arts industry. 

All the methods mentioned appear to 
assume a linear relationship between the 
infrared densities of wet, unfixed samples 
and printing densities of fixed, dry 
samples. The authors of this paper sus- 
pected that a curvilinear relationship 
may be involved. From theorizing about 
the development process it may be 
seen that as metallic silver is forming in 
any given area, the silver halide is 
diminishing. The silver halide content 
has a significant attenuating effect on 
the infrared radiation. 

It was decided to determine this 
relationship and test its consistency. 
This experiment was based around one 
emulsion-developer combination, and 
the resulting relationship should not be 
assumed to apply to other combinations. 

If infrared densitometric techniques 
are to be employed to controj the 
development process, some means of 
arresting the developer must be per- 
fected. This arresting bath should be 
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such that it immediately halts the de- 
velopment and yet can be neutralized 
by a buffer so that development may be 
continued after infrared density deter- 
minations have been made. It was not 
the purpose of this experiment to actually 
make application of continued develop- 
ment but only to demonstrate its 
feasibility. 

Provision must be made to restrict 
the passband oi the modified densitom- 
eter from the sensitivity region of the 
emulsion. This is best accomplished by 
heavy filtration of the radiation 
source. The upper limit is controlled by 
the response characteristics of the in- 
frared receptor. 

The ultimate objective of this experi- 
ment was to show that a mathematical 
expression could be derived whereby 
the final printing densities may be cal- 
culated for a_ sensitometric sample 
from its infrared densities. For a rapid 
solution of the calculations, the output 
signal of the amplifier could be fed to a 
properly programmed computer. 


Experimental Procedure 

The principal photographic materials 
used in this investigation consisted of a 
35mm antihalationless panchromatic film 
(Kodak Plus X Aerecon). Exposures 
were made on a Kodak Model 101 
Sensitometer at two levels. One exposure 
level was coded standard exposure A 
and the second was coded standard 
exposure B.* Standard exposure B was 


* See Appendix. 
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ultimately chosen for use in the experi- 
mentation. 

Development was carried out in 
Kodak D-76 Developer at 20 C with ASA 
standard tray agitation. Each develop- 
ment run consisted of three exposed 
film strips. One strip, the control, 
was processed for 10 min. The second 
and third strips were processed for a 
specified time and then placed in the 
arresting bath.* Strips 2 and 3 were 
then squeezed between rubber blades 
and placed on an infrared densitometer 
for reading. After the infrared readings 
had been obtained, strip 2 was placed 
in the fix bath (Kodak Fixing Bath 
F-5). Strip 3 was then placed in the 
buffer bath and subsequently returned 
to the original developer for a period of 
time to total 10 min development.* 
Development interruptions were investi- 
gated after 2, 4 and 6 min of basic de- 
velopment, respectively. All develop- 
ment was carried out in a temperature 
control sink to minimize variations. 
It is undoubtedly obvious to the reader 
that all the infrared readings were ob- 
tained in total darkness. 

The three strips were then read on a 
white-light densitometer. The white- 
light densities were plotted against their 
respective infrared densities. Strips 1 
and 3, both being processed for a total 
of 10 min, were then compared to 
determine the effects of the interrupted 
processing. 

The accumulated and plotted data 
were evaluated by three independent 
methods. It was first assumed that the 
data described a segment of a circle. 
By mechanical means the best fitting 
curve was scribed and calculations were 
made graphically. A second approach 
was that of applying the data to the 
mathetical requirements of the general 
farmula for the solution of conics. 
After the derivation of a standard conic 
formula, the data were tested by cal- 
culating white-light densities from infra- 
red densities random. The 
last approach to correlating the data 
was to apply them to a power series and 
derive a basic equation which would 


chosen at 


lend itself to rapid and accurate solu- 
tion. 


Results 


In a preliminary investigation it was 


found that the reduction of applied. 


voltage to the densitometer light box 
greatly decreased the visible light output 
without an objectionable loss in infrared 
radiation. The use of two Kodak Wrat- 
ten 87C Filters adequately restricted the 
radiation in the densitometer to wave- 
lengths above that which would produce 
fogging with the photographic film 
used. 

An arresting bath of 0.33 normal was 
sufficiently concentrated to prevent con- 
tinued development during the infrared 
readings. 

Passing the partially processed films 
between two rubber blades reduced the 
water content to a concentration which 
enabled reproducible results in repeated 
infrared readings. 

The mechanical and graphical appli- 
cation of the accumulated data proved 
to be a satisfactory solution of output 
densities when the input infrared densi- 
ties were above 0.9, below which highly 
varied results are obtained. The results 
again began to vary to a significant 
degree as we approached the maximum 
densities which were obtainable with our 
apparatus. 

The data, when applied to the general 
formula for conics, described an ellipse. 
The standard formula for the ellipse, 
when applied to our data, proved to be 
satisfactory over an infrared density 
range of 1.0 to 3.0, above and below 
which it was completely unsuccessful 
owing to the derivation of imaginary 
values. An explanation for this mathe- 
matical phenomenon was_ unobtain- 
able. 

The mathematical utilization of the 
power series proved to be the most 
satisfactory of the three evaluation 
methods. The use of a formula contain- 
ing six coefficients and values of input 
raised from zero to the fifth power en- 
abled the calculation of white-light 
densities from randomly chosen _in- 


frared densities with acceptable ac- 
curacy. 


Discussion 


As previously noted, the infrared 
density determination necessitated dark- 
room operation. This required a means 
of registering each step of the sensito- 
metric sample with the densitometer 
aperture. Registration pins were in- 
stalled on the sensitometer head and 
corresponded to a_ click-stop guide 
mechanism affixed to the densitometer 
light box.’ Data readout was accom- 
plished by the observer viewing the 
hooded illuminated amplifier dial and 
orally recording the successive densities 
on an office dictating machine. This 
system was in lieu of an automatic re- 
cording device. 

Control of the densitometer was main- 
tained within narrow limits. Three 
selected density levels of a standard step 
tablet were metered at each laboratory 
session and at no time during the period 
of investigation did the instrument 
deviate radically from the mean. 

The function of each three-strip test 
was twofold. First, it provided a compari- 
son between noninterrupted and _ in- 
terrupted development. The conclusion 
that the arresting and buffer solutions 
provide for a satisfactory system of 
interrupted development was based on 
the results of six pairs of samples. Since 
the developing agents in Kodak D-76 
are virtually inactive at low pH levels, 
the arresting bath is merely a strong acid 
stop bath. A rapid reduction of emulsion 
pH halts the development process with 
minimum delay. With the residual de- 
veloping agents inactive, staining due to 
aerial oxidation is eliminated. Rather 
than depend on prolonged washing to 
neutralize any residual acid prior to 
continued development, an alkaline 
buffer is employed. Its pH approximates 
that of the developer. 

Secondly, the three strips provided a 
means of comparing infrared densities 
of partially processed materials with 
white-light densities read from com- 
pletely processed films. 
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Determination of the mathematical 
expression was first attempted graphi- 
cally by locating the center of the circle 
that best described the data. The 
general equation for a displaced circle 
is: 


(X — H)?+(Y¥ — K)? = R? 
Re-equating to solve for Y gives 
Y = —-VR?-(X—H)+K 


where X is the infrared density input and 
Y is the printing density output. 

Upon inscribing this circle on the 
data, it was soon noted that no one arc 
could satisfy the regression. On the 
assumption that the data might conform 
to another conic section, the general 
equation for conics was applied, this 
being in the form: 


= AX?+ BXY + CY? + 
DX +EY +F 
The data were broken up into six 
groups and the mean X and Y values 
for each were calculated. A matrix of six 
equations in six unknowns was thus ob- 
tained. Derivation of the six constants 
was facilitated by application of an 
IBM-705 Computer. Re-equating to 
solve for Y necessitated use of the quad- 
ratic, 


be set at +0.04 density units. By re- 
ferring to Figs. 2 and 3, the close agree- 
ment between the actual white-light 
density and calculated density will be 
noted. These samples did not contribute 
to the derivation of the regression and 
power series equation constants. 

The fact that an equation of the fifth 
power best fits the experimental data is 
an indication of the complex nature of 
the silver halide-metallic silver relation- 
ships. The authors of this paper in no 
way imply that there exists a simple 
relationship. 


APPENDIX 


A. Equipment 


Sensitometer: Kodak Model 101. 
Densitometer: Welsh Densichron. 
1. Infrared modifications: 
(a) Insertion of two 87C Wratten 
gelatin filters in light path. 
(b) Removal of the heat-absorbing 
glass. 
(c) Reduction of the lamp voltage. 


C. Constants for Mathematical Expres- 


sions 
1. Circle (displaced): H = —2.7, K = 8.0 
and R = 8.6. 
2. Conic general equation: A = 0.711, B = 
—2.039, C = 1.516, D = —1.089, E = 
1.470 and F = 0.430. 
3. Power series: A —0.8283, B = 
2.3585, C = —2.3098, D = 1.2552, E = 
—0.3029 and F = 0.0277. 
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was again prepared. 

Figure 1 illustrates the curvilinear 
relationship between infrared densities 
and blue-light densities. The curve is 
plotted by means of the six average X 
and Y values. 


Conclusions 


Although this experiment did not 
lend itself to statistical evaluation, it 
must be understood that confidence 
limits are to be attached to any calcu- 
lated density. Empirical evaluation of 
the original scatter diagram and of 
comparison curves plotted from calcu- 
lated densities suggest that these limits 
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(d) Use of S-1 surfaced vacuum 
phototube receptor (silver-oxygen 
cesium). 

2. White-light (printing) densities: 

(a) Unmodified light box. 

(b) Use of S-4 surfaced vacuum 
phototube (antimony-cesium). 

Exposure of samples: 
Standard exposure A; first step, log E 
1.20. 
Standard exposure B; first step, log E 
1.00. 


B. Solutions 


Developer: Kodak 
pH = 8.1-8.3. 
Arresting bath: 2% acetic acid (0.33 
normal), pH = 2.5. 

Buffer: 0.01 molar borax solution, 3.8 
g/l, pH = 9-9.5. 

Fixing bath: Kodak formula F-5. 
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Techniques in Color Duplication 


The production of black-and-white and color master positives and color duplicate 
negatives which lead to a final print quality comparable to that obtained in a print 
made from the original negative is a difficult problem for the motion picture labo- 
ratory. This paper is intended to provide a better understanding of the proper 
techniques and to point out some of the pitfalls in color duplication operations for 
laboratory technicians engaged in this work. The requirements for good master 
positives and color duplicate negatives and the techniques for achieving optimum 
quality are discussed. As a practical guide, step procedures for producing master 
positives and duplicate negatives through different film systems are outlined. 


INTRODUCTION 


Over the past decade, outstanding 
progress has been made by the industry 
in the production of motion pictures in 
color. Of the many pictures released, 
numerous examples can be cited which 
demonstrate that a high level of photo- 
graphic quality can be and is being 
achieved. This observation has made the 
industry ever more ‘quality-conscious. 
However, it must be evident that a high 
level of quality can be attained only 
through the combined efforts of a great 
many different groups of people. A major 
portion of this reponsibility rests with the 
laboratory, not only in matters pertain- 
ing to processing of various films but 
also in the skill and care in preparing 
duplicates and release prints. It behooves 
the laboratory to utilize every available 
tool to meet this responsibility. 

While duplicating procedures have 
been successfully employed by the in- 
dustry for many years in black-and-white 
motion-picture production, the transla- 
tion of this know-how to color work has 
not been easy. Color duplicating opera- 
tions introduce a number of complexi- 
ties which are not encountered in black- 
and-white work. Although the basic 
principles pertaining to color duplica- 
tion have been stated earlier 
papers,'** there is evidence to show that 
they have often been overlooked and 
that improper techniques have been 
used in many cases, resulting in a loss of 
quality. 

It is felt that a restatement of the 
principles underlying good color dupli- 
cating techniques and a step-by-step 
outline of the procedures applicable to 
existing materials and systems would be 
helpful to laboratories in their efforts to 
obtain the best quality. This paper is 
especially intended to assist those labora- 
tories that have only recently become 
engaged in color duplicating work. 
It should also serve those laboratories 
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having more extensive experience as a 
valuable reference and guide in carrying 
out such operations and particularly 
in training new laboratory control 
personnel. 

Three duplicating systems will be 
described and the recommended tech- 
niques and step-by-step procedure for 
each will be given. These are systems for 
producing master positives (either black- 
and-white or color), color duplicate 
negatives and color internegatives (from 
color reversal originals). An attempt 
will be made to explain the importance 
of using the correct methods to achieve 
optimum quality. 


The Necessity for Duplicating Steps 


The reasons for duplicating operations 
in motion-picture production are well 
known and can be summarized briefly: 
(1) a finished production requires a 
number of special effects such as fades, 
lap dissolves and wipes, which are most 
conveniently made by using duplicating 
steps; (2) duplicate negatives may be 
required as insurance against total loss 
of the valuable camera original because 
of abrasion, fading of dyes, or other 
damage caused by improper storage; 
(3) duplicate negatives are frequently 
needed for shipment abroad for foreign 
release printing; (4) reduced or en- 
larged duplicate negatives are required 
when the camera original is larger or 
smaller than the final release print; 
and (5) in making 16mm prints from 
color reversal originals, the preparation 
of color internegatives offers economic 
advantages when larger quantities of 
prints are desired in comparison with 
making prints on another reversal film. 


Desirable Attributes of 
Duplicate Negatives 


It should be obvious that a duplicate 
negative is only a means to an end. 
The major requirement of a duplicate 
negative is that it have characteristics 
suitable for giving prints whose quality 
level is as close as possible to that ob- 
tained in prints made from the original 
negative. More specifically, this means 
that the tonal gradation, overall con- 
trast, hue and saturation of the colors, 
definition and graininess of the print 
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made from the duplicate negative be as 
close as possible to that obtained in a 
direct print. 

A common misconception is that a 
duplicate negative should appear visually 
and densitometrically like the original 
negative. Although this would be very 
desirable for a number of reasons, the 
materials used in the duplicating opera- 
tions impose certain limitations which 
make it impossible to achieve. As a 
consequence, when original negatives 
are intercut with duplicate negatives, 
adjustments of the printer light intensity 
and color balance must usually be made 
during release printing to give satis- 
factory prints from each. Obviously, 
the required changes must be within the 
range of light intensity and color balance 
adjustments available in the printer to 
be used while still allowing normal scene- 
to-scene corrections to be made. It is 
desirable that these provisions be met 
without loss of quality or increased 
costs. 

From the physical standpoint, a 
further requirement is that a processed 
duplicate negative have. good stability 
in order to be an adequate substitute 
for the original negative. It is assumed, 
of course, that proper storage facilities 
with correct temperature and relative 
humidity and freedom from contamina- 
tion are provided. It is also assumed that 
recommended cleaning and rewashing 
techniques be employed in order to 
prevent any changes in the dye images. 


Some Problems in Duplication 


In duplicating work there are a num- 
ber of considerations leading to situations 
that contribute to inferior quality. One 
of the major problems for the laboratory 
is the constant endeavor to reduce the 
costs of operation. For example, it may 
be less time-consuming and less costly 
for a laboratory to operate its printers 
at the same balance as used for printing 
an original negative. Correctly exposed 
duplicate negatives, however, will have 
higher picture densities than the original 
negative and will require increased 
printer exposure and some color timing 
changes. A duplicate negative that has 
been made to print at the same intensity 
level as the original negative may pro- 
duce serious tone compression. 

Presently available duplicating ma- 
terials have a rather low inherent sensi- 
tivity, a property which, in the light of 
present emulsion technology, seems to be 
inevitable where good definition and 
minimum graininess are requisite. Be- 
cause of this fact, the printer illumination 
level and speed must be appropriate to 
obtain correct exposure of the duplicat- 
ing film. Also, in cases where the printer 
light intensity is marginal, a problem 
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may exist in release printing since it 
would be necessary to reduce the speed 
of the printer for printing the duplicate 
negative portion of the intercut footage 
without actually stopping the printer to 
effect the change in speed. A practical 
method of accomplishing this has been 
described in a previous paper by 
Graham and Ott.‘ 

A certain amount of variation between 
different emulsion numbers of duplicat- 
ing materials as well as variations in the 
process and printer may introduce some 
problems, especially when a color dupli- 
cating film is used for making both 
color master positives and color dupli- 
cate negatives. This situation calls for 
careful testing of raw stock and strict 
control of process and printer variables 
to prevent losses in quality of dupli- 
cates. While some of the variables may 
be compensated by changes in printing 
conditions, one cannot rely too heavily 
on this method of correcting for large 
errors. 

Everyone recognizes the fact that to 
do a job well, he must have the proper 
toois and know-how to handle them. 
In duplicating work, an essential tool 
is sensitometry. Each member of the 
control staff must have at his disposal the 
necessary equipment for making sensito- 
metric tests, a thorough understanding 
of the methods used, and the ability to 
interpret the results correctly. Proper 
training of all control personnel in the 
use of sensitometric methods is a prob- 
lem with which each laboratory must 
deal. A training program represents a 
sound investment which will yield good 
returns in the way of higher quality. 


Sensitometric Equipment 


Sensitometric control strips are used to 
determine the required gamma for 
black-and-white master positives and to 
monitor the color processes involved in 
the duplicating system to be used. An 
intensity-scale sensitometer having an 
intensity level and exposure time close 
to the conditions used in the printer is 
preferred. If a sensitometer is not avail- 
able, it is possible to employ a printer 
with proper control so that it will 
serve as a sensitometer as described in a 
previous paper.® 

Silver or carbon step tabiets having a 
density range of 3.00 and _ density 
increments between steps of 0.15 (21 
steps) or 0.30 (11 steps) are most satis- 
factory for use in duplicating work.* 

Any one of a number of commercially 
available photoelectric color densitom- 
eters is satisfactory for measurement of 
the densities of black-and-white or 
color master positives and color dupii- 


* Another useful tablet is a four-step tablet made 
on Eastman Color Negative Film, Type 5248 or 
Type 5250 available from the Motion Picture 
Film Dept., Eastman Kodak Co. This tablet 
covers the full density range from white to black 
encountered in the picture negative. 


Table 1. Color duplicating systems. 


I il 
Color Negative Original 
(65mm or 35mm) 


Black-and-White Master Positive 
Red Green Blue 


Color Duplicate Negative 
(5mm or 16mm) 


Color Negative Original 
(65mm or 35mm) 


Il 


Reversal Color Original 
(Kodachrome or 


Ektachrome Commercial) 


Color Internegative 
(35mm or Témm) 


Color Duplicate Negative 
(35mm or 16mm) 


Release Print (35mm or 16mm) 


Release Print (35mm or 16mm) 


Reiease Print (35mm or 16mm) 


cate negatives. Such instruments should 
be preferably equipped with narrow- 
band filterst of a type which approxi- 
mates the printing densities of the color 
fiims being measured. 

To obtain optimum tone reproduction 
it is requisite that the printers used can 
provide correct exposure ievels. The 
importance of correct exposure level 
will be emphasized in this paper. The 
printer conditions for each duplicating 
step in our laboratory are outlined in the 
Appendix. 


Duplicating Systems 

This paper is concerned with three 
systems of duplication, shown diagram- 
matically in Table I. They represent the 
systems currently in use by laboratories 
when working from either color negative 
or color reversal originals. 

In the first system, black-and-white 
separation positives are made from the 
color negative original, and these master 
positives are then printed in register 
onto a multilayer color film to give the 
color duplicate negative. This system 
has the advantage of providing a more 
or less permanent record of the valuable 
original because of the good keeping 
characteristics of processed black-and- 
white films. Black-and-white master 
positives also offer the advantage of 
good gamma control when certain com- 
pensations must be made for possible 
variations in the system. 

The second system employs a multi- 
layer color film for preparation of both 
color master positives and color dupli- 
cate negatives. This procedure is much 
less time-consuming than the first 
method and also eliminates the need for a 
registering-type printer. However, it 
does possess the disadvantage that dye 
fading can occur, especially if the proc- 
essed color films are stored under ad- 
verse conditions or if they have not been 
processed correctly. Proper removal of 
residual hypo and correct stabilization 
treatment are essential to retard changes 
in the dye images. For long-time storage, 
therefore, black-and-white separations 
should still be made for protection 
purposes. 

The third system involves preparation 


tT Such as the “Status K” filters furnished for use 
with the Eastman Electronic Densitometer, 
Type 31A. 


of a color internegative on a multilayer 
color film from a reversal color original. 
This method is especially useful where 
larger numbers of release prints are 
wanted and a reversal printing system 
would be considered too expensive, or in 
places where reversal print processing 
facilities are not available, or finally, 
where it is desired to have release prints 
of smaller or larger size. 

In using any of these systems, the 
basic rule for making master positives 
(either black-and-white or color), color 
duplicate negatives and color internega- 
tives is the same as that applied to mono- 
chrome duplicating work — namely, - 
to use only the straight-line portion 
of the characteristic curves of the dupli- 
cating films involved. This procedure 
assures that optimum tone reproduction 
will be obtained; in other words, a 
one-to-one transfer of the tonal values 
of the original will be effected. 

Unfortunately, presently available 
color duplicating materials do not give 
curves that are ideal in all respects. 
The straight-line regions are usually 
quite limived and, in some cases, the 
materials do not exhibit a true straight- 
line region. Further, the separate curves 
for exposure of the material to red, 
green and blue light, respectively, 
may not show either straight-line por- 
tions of the same length or toe and shoul- 
der regions having exactly the same 
shape. Normal emulsion and processing 
variations can further complicate mat- 
ters. These factors emphasize the im- 
portance of careful placement of the 
scene at the proper position on each 
curve so as to utilize as much of the 
linear portion as possible. In the case of 
scenes having a wide density range, 
some compromises may have to be 
adopted and some judgment is needed 
in order to place the most significant 
picture detail on the linear part of the 
curves. Some examples to _ illustrate 
correct placement of the scene on the 
curves are given in this paper. 


SYSTEM I — Employing Black-and- 
White Master Positives 
A. Preparation of Time-Gamma 
Curves for Master Positives 
The initial step in the system utilizing 
black-and-white master positives is to 
prepare the time-gamma curves for the 
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TIME OF DEVELOPMENT (MINUTES 


EASTMAN PANCHROMATIC SEPARATION 
FILM, Type 5235 
Exposed to Tungsten thru Kodak 
Wratten Filter No 98 (or No. 478 plus No. 28) 
intensity Scale Sensitometer) 
Developed in Negatve Type Developer 
(such os Kodok 0.76") at 68F 
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Time Fog Curve 
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EASTMAN PANCHROMATIC SEPARATION 
FILM, Type 5235 
Exposed to Tungsten thru Kodok 
Wratten Filter No. 99 (or No. 16 plus No. 6!) 
(Intensity Scale Sensttometer) 
Developed in Negatwe Type Developer 
such os Kodak 0.76*) at 68F 


Figure tb. 
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TIME OF DEVELOPMENT (MINUTES 


EASTMAN PANCHROMATIC SEPARATION 
FILM, Type 5235 


Wratten Filter No 70 
(Intensity Scale Sensitometer) 
Developed in Negative Type Developer 
such os Kodak D.76*) at 68F 


| 
i 4 Exposed to Tungsten thru Kodak 


Figure tic. 


Fig. la-c. Families of D-log E curves and time-gamma curves for Eastman Panchro- 


matic Separation Film, Type 5235. 


material being used. A set of sensito- 
metric control strips is exposed using the 
same intensity level and filters as would 
be used in printing picture material. 
The strips are processed for a series of 
times in the equipment regularly em- 
ployed for processing picture footage. 

The densities of the strips are measured 
and the corresponding characteristic 
curves for exposure to blue, green and 


red light are plotted. A typical set of 
curves for Eastman Panchromatic Sepa- 
ration Film, Type 5235 is shown in 
Figs. 1a, 1b and 1c. The gamma value 
for each curve is determined and time- 
gamma curves are also plotted as illus- 
trated. These time-gamma curves are 
used later in the procedure to permit 
choice of the appropriate development 
time for a specified gamma. 


B. Preparation of Printer Test Loop 


For the first trials it is desirable to 
duplicate only a short length of color 
negative original. It is most convenient 
to prepare a printer test loop consisting 
of a processed color negative sensito- 
metric strip and a few frames of the 
scenes to be duplicated. 


C, Determination of Master Positive 
Control Gammas 

In the usual case, it will be desired 
that the color duplicate negative have 
the same contrast characteristics with 
respect to the print film as the original 
negative. This means that the overall 
gamma of the duplicating step should 
be equal to unity. If ygp represents the 
gamma of the particular separation 
positive and 7px represents the gamma of 
the color duplicate negative, then 


Ygp % = 1 


Since ypy is fixed by the particular 
emulsion number of color duplicating 
negative material being used and the 
processing thereof, we can determine the 
correct gamma for each of the separation 
positives by the relationships: 

1 


YSP (blue) = 
YDN (blue) 


1 


YDN (green) 
1 


YDN (red) 


YS8P (green) 


YSP (red) = 


In practice, these equations have to 
be modified further because the print- 
through gammas of the separation posi- 
tives are not the same as would be pre- 
dicted on the basis of the integral densi- 
tometer measurements. In other words, 
there is a printing factor (Pp, Pg and 
Px) associated with each of the separa- 
tions when printing onto the color 
duplicating negative film. The above 
equations then become: 

1 
Pg YDN (blue 
1 
Pg YDN (green) 
PR YDN (red) 


Y8P (blue) 
Y8P (ereen) = 


YSP (red) = 


Initially, it is most convenient to 
assume that Pg, Pg and Px are each equal 
to 1 until a more precise determination 
can be made later in the procedure. 

The step-by-step determination of the 
required control gammas for the separa- 
tion positives can therefore be stated as 
follows: 

Step 7. Obtain a sensitometric control 
strip for the original color negative 
process (for example, on Eastman Color 
Negative Film, Type 5248, or Type 
5250, processed according to the manu- 
facturer’s recommendations). 

Step 2. Measure the integral densities 
of the steps of the control strip obtained 
in Step 1, to blue, green and red light 
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and plot the corresponding characteris- 
tic curves. See Fig. 2. These curves will 
be used later on. 

Stet 3. Obtain a sensitometric control 
strip for the color duplicate negative 
process (for example, on Eastman Color 
Intermediate Film, Type 5253 processed 
according to the manufacturer’s recom- 
mendations). 

Step 4. Measure the integral densities 
of the steps of the control strip obtained 
in Step 3 to blue, green and red light 
and plot the curves. See Fig. 3. 

Step 5. Measure the gammas of the 
curves obtained in Step 4. In the example 
shown in Fig. 3, the values are: 


YDN (blue) = 1.07 
YDN (ereen) = 1.03 
YDN (red) = 0.94 


Step 6. Calculate the reciprocals of the 
gammas obtained in Step 5, as follows: 


1 
YsP (blue) = 797 = 0.93 


1 
YSP (green) = 1.03 = 0.97 


1 
‘YSP (red) 94 = 1.06 


These are the temporary gamma values 
for the separation positives, as explained 
earlier, and they will be corrected 
later on when the exact printing factors 
are determined. 


D. Preparation of Master Positives 


We are now ready to proceed with 
actual printing of our test loop con‘a.n- 


ing the original color negative sensito- 
metric strip and frames of typical scenes. 
The step-by-step procedure is as follows: 

Step 1. Print the test loop onto the 
master positive material, as for example 
Eastman Panchromatic Separation Film, 
Type 5235 (see Appendix for printer 
conditions). 

Step 2. Expose sensitometric control 
strips on the master positive material 
under conditions approximating those 
used for printing. 

Step 3. Process the printed footage and 
control strips for a time sufficient to 
give the gamma values previously cal- 
culated. 


Step 4. Measure the highest and 
lowest integral densities (to blue, green 
and red light) of the original picture 
negative, using a 1-mm densitometer 
aperture, and plot these values on the 
negative control curve. The step num- 
ber of the control strip for which the 
densities are closest to the picture densi- 
ties should also be noted and marked on 
the control curve (see Fig. 2). The 
highest and lowest picture densities of 
the camera negative plotted in Fig. 2 
are closest to Steps 5 and 16 on the 
negative control curve. The red, green 
and blue integral densities of steps 5 and 
16 of the negative control curve are 
tabulated in Fig. 2. 

These are reference points, and the 
same steps should be measured and 
plotted on the control curves in each 
duplicating step. It is important that 
these steps plot on the straight-line 
portion of the control curves for the 


Original Color Negative Control Curve 
on Eastman Color Negative Film,Type 5248 or 


master positive and duplicate negative. 
If they do not, exposure of the materials 
must be adjusted. 

A further word of explanation is in 
order with respect to the reference 
points, which define what will subse- 
quently be referred to as the picture density 
range. After some experience in color 
duplicating work, it soon becomes evi- 
dent that print-through curves do not 
exhibit well-defined straight-line regions, 
and it is difficult in many cases to draw 
a reasonable straight line whose slope 
(gamma) will have the proper signifi- 
cance relative to tone reproduction. 
The use of the reference points avoids 
the necessity for plotting print-through 
curves and measurement of gamma 
values. The control curves for the various 
materials do, however, exhibit reason- 
ably good straight-line regions and, 
when the reference points are plotted 
on these curves, one is then able to 
ascertain whether exposure levels are 
correct. 


Step 5. Plot the picture density range 
(Steps 5 and 16) of each of the three 
master positives on their respective con- 
trol curves (see Figs. 4, 5 and 6). 


Step 6. Adjust the printing levels until 
the picture density range is placed prop- 
erly on the straight-line region of the 
master positive control curves. 

If the picture density range plots too 
low on the control curve, the exposure 
must be increased, i.e., if the picture 
density is 0.30 log E below the straight- 
line portion, 0.30 neutral density should 
be removed from the filter pack. 


Type 5250 


Control Curve for Color Duplicate Negative 


On Eastman Color Intermediate Film ,Type 5253 


Selection of Reference Densities 


from Type 5235 Master Positives 


Whites — Boy's Shirt. Chart 


Blocks — Mon’s Swit ; Fireplace 


Density Range 


Relative Log E 


Fig. 2. Control Curve for original color negative. 


© Reference Steps 


Relative Log E 


Fig. 3. Control curve for color duplicate negative with densities 


of reference steps, as printed from Type 5235 master positive. 
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© Reference Steps 


Print-through 


Blue Control and Print-through Curve 
On Eastman Panchromatic Separation Film,Type 5235 


Green Control and Print-through Curve 
on Eastman Panchromatic Separation Film,Type 5235 


© Reference Steps 


Print-through 


Relative Log E 


Fig. 4. Control and print-through curves for blue separation 


positive with reference steps. 


E. Preparation of Color 
Duplicate Negative 


Step 1. Using a registering-type step 
printer, print the blue, green and red 
master positive gray scale strips (print- 
through strips) onto the color duplicat- 
ing negative film. The printing condi- 
tions for carrying out this step using 
Eastman Color Intermediate Film, Type 
5253, are given in the Appendix. 

Step 2. Expose a sensitometric control 
strip from a silver or carbon step tablet 
on the color duplicating negative ma- 
terial using an exposure time which 
closely matches the printer exposure. 

Step 3. Process the printed gray scale 
and control strip together according to 
the manufacturer’s recommendations. 

Step 4. Measure and plot the integral 
color densities of the control strip to blue, 
green and red light. 

Step 5. Measure the integral color 
densities of the reference steps of the 
gray scale and place these on the curve 
obtained in Step 4. Figure 3 illustrates 
the ideal condition wherein the refer- 
ence steps fall at the appropriate posi- 
tion on the curves. 

Step 6. If the picture density range 
does aot fall on the linear portion of the 
control curves, adjust the exposure level 
accordingly and repeat the procedure. 

Step 7. Compare the picture density 
ranges of the color duplicate negative 
with those of the original negative. 
In all probability, the picture density 
ranges will not be the same, and this 
means that the separation positives have 
printing factors which must be taken 


Relative Log E 


Fig. 5. Control and print-through curves for green separation 


positive with reference steps. 


into account. If the picture density 
range of the color duplicate negative is 
greater than that of the original negative, 
it will be necessary to use a master posi- 
tive of lower gamma to correct the situa- 
tion. If the picture density range of the 
color duplicate negative is less than that 
of the original negative, a master positive 
of higher gamma will be needed. The 
printing factors, Pq and P,, can 
therefore be determined by the relation- 
ship: 


Paar = 
Density Range of Color Duplicate Negative 


Density Range of Original Negative 


The gamma values of the three separa- 
tion positives are then corrected simply 
by multiplying by their corresponding 
printing factors. 

It should be noted that the printing 
factors associated with a given combina- 
tion of printer and densitometer will 
remain valid for future duplication 
work with the same type of film. How- 
ever, any changes in either the printer 
or densitometer will require a redeter- 
mination of the printing factors. 

Step 8. Repeat the steps under “‘Sys- 
tem I—Employing  Black-and-White 
Master Positives,’ applying the correc- 
tion factors determined in Step 7 to 
obtain the correct gammas and develop- 
ment times. Since printing exposure 
levels have been established, the picture 
original may now be duplicated. As a 
check on the processing conditions for 
the master positives, sensitometric con- 
trol strips should be included with the 
footage. 


Step 9. Repeat the steps under “Prep- 
aration of Color Duplicate Negative.” 
Again, include  sensitometric control 
strips as a check on the processing of the 
color duplicate negative. The density 
ranges of the color duplicate negative 
should now closely match those of the 
original negative. 


SYSTEM II 


Employing Color Materials 
for Both Duplicating Stages 


In this system, both the color master 
positives and color duplicate negatives 
are made on Eastman Color Intermediate 
Film, Type 5253. The step-by-step 
procedures for each stage of duplication 
are as follows: 


A. Preparation of Color Master Positives 


Siep 7. Monitor and adjust the process 
for Eastman Color Intermediate Film to 
be certain that it conforms to the manu- 
facturer’s specifications. This is highly 
important since any photographic varia- 
tions from standard noted in the color 
master positive stage will be multiplied 
in the color duplicate negative stage. 

Step 2. Prepare a printer test loop con- 
taining an original color negative control 
strip and, if possible, frames of the scene 
or scenes to be duplicated. 

Step 3. Measure the integral densities 
to blue, green and red light for the 
negative control strip. Also, measure the 
highest and lowest integral densities 
in the picture area of the selected frames. 

Step 4. Plot the characteristic curves for 
the negative control strip and designate 
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the steps whose densities correspond with 
the highest and lowest densities of the 
picture area. These will be the reference 
points throughout the duplication pro- 
cedure and represent the picture density 
range which must be reproduced (refer 
to Fig. 2). 

Step 5. Print the test loop onto Color 
Intermediate Film, Type 5253 using a 
contact printer. A step printer is pre- 
ferred for obtaining maximum steadiness. 
See Appendix for printer conditions. 

Step 6. Expose a sensitometric control 
strip on Color Intermediate Film, Type 
5253, under conditions closely matching 
those used in the printer. 

Step 7. Process the printed test loop 
footage and control strip together in a 
standard process. 

Step 8. Measure all of the integral 
densities to blue, green and red light 
of the control strip and the corresponding 
densities of the reference steps of the 
printed strip. 

Step 9. Piot the characteristic curves for 
the control strip and locate the positions 
where the densities of the reference steps 
of the printed scale occur on these curves. 
See Fig. 7. 

Step 10. If the picture density range 
does not fall on the linear portion of the 
sensitometric control curve, the printer 
exposure must be adjusted. If exposure 
adjustments are needed for all three 
curves, removal or addition of neutral 
densities from the filter pack or adjust- 
ment of the printer light setting is called 
for. If exposure adjustments are needed 
for the individual blue, green and red 
curves, the filter pack must be modified 


by removal or addition of yellow, 
magenta or cyan filters, respectively. 

Step 71. When the optimum printing 
level has been established print the orig- 
inal negative picture footage and nega- 
tive control strip onto the Color Inter- 
mediate Film. 

Step 12. Expose another control strip 
on Color Intermediate Film. 

Step 13. Process the printing footage 
and control strip together. 

Step 714. Measure the densities of the 
control strip and reference steps of the 
print-through scale. 

Step 15, Plot the curves for the final 
sensitometric control strip and mark the 
positions for the densities of the reference 
steps of the print-through strip. This 
serves as a final check to see that no 
printing or processing errors have oc- 
curred. 


B. Preparation of Color 
Duplicate Negative 

S.ep 1. Expose a sensitometric control 
strip made on Color Intermediate Film, 
Type 5253 under conditions which 
closely match the printing conditions. 

Step 2. Print the color master positive 
(correctly exposed print-through, Part 
A, Step 11) onto the Color Intermediate 
Film. A step printer of either the con- 
tact or optical type should be used at 
this stage (see Appendix). 

Step 3. Process the control strip and 
print-through in a normal process for 
Color Intermediate Film. 

Step 4. Measure the integral densities 
to blue, green and _red light of all steps 


of the control strip and the reference 
steps of the printed scale. 

Step 5. Plot the characteristic curves 
for the control strip and locate the 
positions where the densities of the 
reference steps of the print-through plot 
on these curves (see Fig. 8). 

Step 6. If the picture density range does 
not plot on the linear portion of the 
control curve, the printer exposure should 
be adjusted. 

Step 7. When the optimum printing 
level has been established, print the 
master positive picture footage and gray 
scale onto Color Intermediate Film, 
Type 5253. 

Step 8. Expose a sensitometric control 
strip on Type 5253. 

Step 9. Process the picture footage and 
control strip together in a normal 
process for Type 5253. 

Step 10. Read the integral densities 
of the control strips and those for the 
reference steps of the print-through 
scale as before. 

Step 77. Plot the curves for the control 
strip and locate the positions for the 
density values of the reference steps of 
the print-through scale. This serves as a 
final check to see that no errors have 
occurred in printing or processing of the 
color duplicate negative. 


SYSTEM III 


Making Color Internegatives 
From Reversal Color Originals 


In this system, we have to deal with 
only one duplication stage. As a conse- 
quence, the only ways in which we can 
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Print-through 


Red Control and Print-through Curve 
on Eastman Panchromatic Separation Film,Type 5235 


Control Curve for Color Master Positive 
on Eastman Color Intermediate Film ,Type 5253 


Relative Log E 


Fig. 6. Control and print-through curves for red separation 


positive with reference steps. 


Relative Log E 


Fig. 7. Control curve for color master positive with densities from 


reference steps, as printed from original negative. 
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© Reference Steps 


Control Curve for Color Duplicate Negative 
on Eastman Color Intermediate Film ,Type 5253 


Control Curve for Color Reversal Original 
on Ektachrome Commercial Film, Type 7255 


© Reference Steps 


Relative Log E 


Fig. 8. Control curve for color duplicate negative with densities 
of reference steps, as printed from color master positive. 


judge whether the internegative has 
been made correctly are the manner in 
which the. picture information is situa- 
ted on the internegative control curves 
and the quality of the final print. 
The following step-by-step procedure 
is used: 

Step 1. Expose a sensitometric control 
strip on Ektachrome Commercial Film, 


steps. 


Type 7255. This should be a neutral 
exposure scale. 


Step 2. Have the control strip processed 
in the normal ECO-1 process (or sub- 
sequent process used). 


Step 3. Measure the integral densities 
of the Ektachrome Commercial control 
strip to blue, green and red light. 


© Reference Steps 


Color Internegative Control Curve on 
Eastman Color Internegative Film,Type 7270 


Relative Log E 


Fig. 10. Control curve for color internegative with densities of 


reference steps, as printed from original. 
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Relative Log E 


Fig. 9. Control curve for color reversal original with reference 


Step 4. Plot the curves for the control 
strip (see Fig. 9). 

Step 5. Measure the highest and lowest 
integral densities to blue. green and red 
light for typical scenes of the picture 
footage to be duplicated. 

Step 6. Indicate on the control curve 
the step numbers whose densities most 
closely match the picture densities. 
These are the reference steps for the 
duplication process (refer to Fig. 9). 

Step 7. Examine the process to be used 
for Eastman Color Internegative Film, 
Type 7270 in order to make sure that it 
conforms to standard. 

Ste 8. Print the Ektachrome Commer- 
cial control strip onto Color Internega- 
tive Film, Type 7270. Use the same emul- 
sion that is to be used for printing the 
picture footage. See Appendix for 
printing conditions. 

Step 9. Expose a sensitometric control 
strip on the same Type 7270 stock. 

Step 10. Process the printed strip and 
control strip together in a normal 
process for the Type 7270 Film. 

Step 11. Measure the integral densities 
to blue, green and red light of the con- 
trol strip and the reference steps of the 
printed strip. 

Step 712. Plot the characteristic curves 
for the control strip, and plot the positions 
for the densities of the reference steps 
of the print-through (Fig. 10). 

Step 13. The reference steps should 
plot on the linear portion of the control 
curves. If they do not, an adjustment in 
the exposure must be made. 

Step 14. When the exposure level has 
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been adjusted, the picture footage to- 
gether with the Ektachrome Commer- 
cial control strip should then be printed 
onto the Type 7270. 


Step 15. Expose a sensitometric control 
strip on Type 7270 for inclusion with 
the picture footage. 

Step 16. Process the color internegative 
and control strip, measure the densities 
as before, and locate the position of the 
densities of the reference steps on the 
control curves. This serves as a check on 
the printing and processing operations. 

Step 17. The final check is to print the 
color internegative onto the color release 
print stock (Eastman Color Print Film, 
Type 7383) and evaluate the quality 
by projection. 


Often some confusion arises in examin- 
ing the curve as to just where the straight- 
line portion begins. For the currently 
available Type 7270 Film, the straight- 
line begins for all three curves at an 
approximate density of 0.30 above mini- 
mum density. It should be noted, 
however, that the minimum density 
and curve shape may be different for 
each laboratory process. Also, it is con- 
ceivable that this situation may change 
with further product improvements. 
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APPENDIX 
I. Sensitometric Exposures 


Lamp 
Lamp color Exposure 
wattage temp., K time, sec Filters 


40 (10-amp 2650 1/50 Corning 5900 (1.51mm) (con- 
39.5 cp) verts to approximately 3150 
K 


Film type 


5250 Color 
Negative 


5253 Color 900 2850 1/25 
Intermediate 


Corning 3307 plus Wratten 
No. 2B plus Pittsburgh heat- 
absorbing glass No. 2043 
(4mm) 

Wratten No. 70 plus Pitts- 
burgh heat-absorbing glass 
No. 2043 (4mm) 

Wratten No. 99 (or Wratten 
No. 16 plus Wratten No. 61) 
plus Pittsburgh heat-absorb- 
ing glass No. 2043 (4mm) 
Wratten No. 98 (or Wratten 
No. 47B plus Wratten No. 
2B) plus Pittsburgh heat- 
absorbing glass No. 2043 
(4mm) 

Corning 5900 (1.51mm) (con- 
verts to approximately 3150 
K) 

Wratten No. 2B plus Pitts- 
burgh No. 2043 heat-absorb- 
ing glass 


5235 Red 900 
Separation 


5235 Green 


Separation 


5235 Blue 900 
Separation 


7255 Ektachrome 
Commercial 


40 (10-amp 2650 
39.5 cp) 


7270 Color 900 2850 
Internegative 


II. Densitometers 


A. Integral densities of Types 5250, 5253, and 7270 Film were obtained on an Eastman 
Electronic Densitometer, Type 31A, using Status K red, green and blue filters. 
B. Integral densities of Types 5235, 5382, and 7383 Film were obtained on an Eastman 
Electronic Densitometer, Type 31A, using Status A red, green and blue filters. 


III. Printers and Printing Conditions 


A. Type 5250 Printed Onto Type 5253 (Color Master Positive) 
Printer: Bell & Howell, Model D (continuous, subtractive). A step contact printer would 
be preferable. 
Speed: 60 fpm Lamp: 300-w, 3000 K Diaphragm: $17 
Filters: Kodak Color Compensating Filters 50Y, 15M, 40C, Wratten Filter No. 2E, 
Pittsburgh 2043 (4mm) ’ 
B. Type 5253 Printed Onto Type 5253 (Dupe Negative) 
Printer: Acme, Optical (intermittent film movement) 
Lamp: 750-w Speed: 15 fpm Shutter: 170° Aperture: f/4.0 
Filters: Aklo, Wratten Filter No. 2E, Kodak Color Compensating Filters 20Y, 05M, 25C 


C. Type 5250 Printed Onto Type 5235 (Black-and-White Master Positives) 
Printer: Acme, Optical, step printer 
Lamp: 750-w 
Shutter: 170° 
Red Exposure: speed, 20 fpm; aperture, f/4.0; filters — Aklo, 0.70 neutral density, 
Corning 2403 
Green Exposure: speed, 20 fpm; aperture, f/4.0; filters — Aklo + Corning Filter Nos. 
3484 and 5032 
Blue Exposure: speed, 10 fpm; aperture, //2.8; filters — Aklo + 0.10 neutral density + 
Corning 5543 
D. Type 5235 Printed Onto Type 5253 (Dupe Negative ) 
Printer: Acme, Optical, Step printer 
Lamp: 750-w 
Shutter: 170° 
Red Exposure: speed, 20 {pm; aperture, {/4.0; filters — Aklo + Corning 2412 
Green Exposure: speed, 20 fpm; aperture, {/2.8; filters — Aklo + Corning Filter Nos. 
3484 and 5032 
Blue Exposure: speed, 20 fpm; aperture, //4.0; filters — Aklo + 0.60 neutral density + 
Corning 5543 
E. Type 7255 Printed Onto Type 7270 (16mm Internegative ) 
Printer: Bell & Howell Model J (continuous, contact, subtractive ) 
Lamp: 300-w, 3000 K Speed: 30 fpm Diaphragm: #18 
Filters: Wratten Filter No. 2B, Pittsburgh 2043 (4mm), Kodak Color Compensating 
Filters 30Y, 20M, 30C 


Gale and Kisner: Techniques in Color Duplication 881 


900 2850 1/10 
ay 
i, 
- 
He 
1/10 
a 
‘ 
4 
. 
Ne 
4 
agi 
Of 


A New 8mm Magnetic 


Sound Projector 


The new Sound 8 Motion Picture Projector is described. Illustrations present a 
detailed product analysis covering basic construction, the projector drive, sound 
drive and electronic system. Major aspects of projector performance are presented 
together with some comments on this use and future of this development. 


a PROJECTORS are creating a new 
dimension for 8mm movies. Sound can 
be recorded on, and reproduced from, a 
tiny 30-mil magnetic oxide stripe placed 
between the sprocket holes and the edge 
of 8mm film. 

The premise in this paper is that 8mm 
sound can be excellent and that the 
Kodak Sound 8 Projector can produce 
such results consistently. 

The projector has a 400-ft film ca- 
pacity, folding reel arms, claw framing, 
swing-out gate, and a projection optical 
system capable of screen illumination 
averaging over 100 lumens with a 3- 
in. f/1.6 projection lens. 

A large propeller-shaped knob at the 
front (Fig. 1) facilitates elevation. This 
rack and pinion system resists back turn- 
ing of the pinion, thus achieving sta- 
bility without a separate lock. 

The unit has a 2}-w record-playback 
amplifier built into the base, and a 2} 
by 10-in. loudspeaker is mounted in the 
front of the case. Its 500-w internal re- 
flector-type projection lamp is cooled by 
a high-capacity centrifugal blower system 
designed to handle twice the wattage. As 
a result, the projector and aperture tem- 
peratures are low, and projection lamp 
life is increased. 

The projection control panel has 
separate motor and lamp power switches 
in addition to a lamp brightness selec- 
tor. In its “‘normal” position, reduced 
voltage increases lamp life by a factor of 
ten while reducing light output only 40%. 
This is particularly important since much 
of the sound recording and editing will be 
done with the projection lamp on. 

The projector has two forward oper- 
ating speeds, reverse, and still projection, 
with internal braking at the still posi- 
tion. All of these functions are controlled 
from the single projector control knob 
shown in Fig. 1. 

A shutter shaft access panel behind the 
thread knob allows external devices to 
be plugged into the shutter shaft without 
removing the thread knob. This opens a 
wide range of possibilities such as tying 


Presented on May 4, 1960, at the Society’s 
Convention in Los Angeles by R. J. Roman (who 
read the paper) J. M. Moriarty and R. B. 
Johnson, Apparatus & Optical Div., Eastman 
Kodak Co., Rochester 4, N 

(This paper was first received on August 23, 1960, 
and in final form on November 30, 1960.) 


two projectors together, mounting a 
synchronous drive, or even driving a 
camera directly from the projector for 
frame-to-frame synchronization. 


Amplifier Control Panel 


Simplified function is the keynote of 
the amplifier control panel. A single 
volume control serves for both record and 
playback. The record-playback switch is 
interlocked to prevent accidental actua- 
tion, yet can be operated with one hand. 
A red record light is also prominent on 
the panel. 

The unit will accept simultaneous 
microphone and phonograph inputs. 
Both levels are controlled by a simple 
peak level indicator. A remote loud- 
speaker jack is also provided. The unit can 
be coupled directly to one or more ex- 
ternal speakers by means of this jack, 
or when loaded with an 8-ohm 5-w 
resistor, can be used to drive an external 
power amplifier. 

This single jack provides the option of 
disconnecting the built-in speaker, or 
letting it operate in parallel with the ex- 
ternal connection for interesting depth 
effects. 
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The amplifier control panel is part of 
the steel plate screwed to wood blocks in 
the base of the case which mounts the 
amplifier. The mechanism frame is 
seated on this plate and secured by 
screws. The opposite side of the frame is 
screwed to the channel that mounts the 
carrying handle. Thus the upper case 
gives lateral support but is isolated from 
carrying strains. 


Sound Drive Performance 


Figure 2 shows the unique sound drive 
unit. It is a drum-scan type with pressure 
roller, movable magnetic heads, and a 
film stabilizer. All can be opened and 
held open for threading by a single 
lever. 

The sound system operates with fre- 
quency flutter less than 0.16% rms and 
wow less than 0.4%. The 24-frames/sec 
frequency response (—15 db) is 70 to 
9000 cycles and is +3 db from 85 to 
7000 cycles. The 16-frames/sec fre- 
quency response (—15 db) is 70 to 7000 
cycles and is +3 db from 85 to 5000 
cycles. Using Kodak 8mm Sonotrack, 
total amplitude modulation at 1000 
cycles averages less than +} db. 

The single most important feature for 
the unskilled sound recorder, besides 
good sound, is “instantaneous sound 
stabilization.”” The drive actually comes 
up to speed and is ready for recording or 
playback in less than one second. Note the 


D PLAYBACK SWITCH 
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Fig. 1. Exterior view of the Kodak Sound 8 Projector. 
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Fig. 2. Sound drive unit, front view. 


loop former (Fig. 2) for precise setting of 
sound-picture separation. 


Structure of Unit 


In order to maintain the delicate 
alignment required for 8mm _ sound, 
design emphasis was placed on structural 
strength and ability to absorb shock. 
The sound drive unit shown in Fig. 3 is 
designed to be strong and extremely rigid. 

The sound shaft and drum assembly is 
supported by sleeve bearings set into 
both ends of an aluminum bearing tube. 
The tube is screw-clamped at right 
angles to a_ }-in. thick support plate 
forming a basic “T” structure. These 
parts are so stable and accurate that they 
are completely interchangeable, even in 
the field. 

The magnetic heads are mounted to a 
smaller support plate held against the 
large plate by a spring which is 
anchored at the other end to a bracket 


Fig. 4. Projector’s basic frame. 


MAGNETIC HEAI 
SUPPORT PLATE 


Fig. 3. Sound drive unit, side view. 


that is also supported by the large plate 
and the bearing tube. 

This magnetic head support plate 
stands on three adjustable studs, which 
in turn capture steel balls that make 
actual contact with the large plate. 
The two upper balls ride the flat sur- 
face of the large plate. The lower ball is 
larger and seats in a conical socket of the 
large plate, forming a fixed pivot. 

A flywheel, weighing approximately 
two pounds, mounts on the sound shaft 
and is driven through a slip clutch 
formed by a ratchet fixed to the shaft in 
front of the flywheel, and a spring as- 
sembly fixed to the end of the shaft. 

The reverse flywheel drive gear 
rotates about the outside diameter of the 
bearing tube and is driven continuously 
by the mechanism. A directional clutch 


pawl carried by this gear engages the 
ratchet for positive drive when the 
mechanism is in reverse, and runs com- 
pletely free of the ratchet during forward 
operation. 

The flywheel consists of eight identical 
steel laminations mandrel-stacked with 
succeeding laminations displaced 90°. 
This evenly distributes the imbalance of 
individual laminations so that when 
welded together the unit is in static 
balance. 

The projector’s basic frame is shown 
in Fig. 4. Interlocked steel plates form 
an “egg-crate” structure reinforced with 
five tie bolts. The sound drive unit is 
mounted to the front frame plate, using 
three widely spaced standoffs. The bearing 
tube is supported by the rear frame plate, 
but is free to move axially relative to it. 


Fig. 5. Front view of unmounted sound drive unit. 
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This construction allows the rigid 
sound drive to move as a unit relative to 
the frame. Since all critical sound adjust- 
ments are made on the rigid sound drive, 
malfunctions of the sound system, re- 
sulting from rough handling, have been 
virtually eliminated. 


Function of Sound Drive System 


A front view of the sound drive (Fig. 
5) will serve for identification of ele- 
ments and description of function. 

Film is pulled through the unit by a 
16-tooth sprocket placed as close to the 
upper idler roller as practical. Film enters 
the unit from a free loop fed by the pro- 
jector pulldown. It then passes between 
the small pressure roller and the sound 
drum. The roller serves to isolate fluctua- 
tions in the free loop, establish film 
wrap on the drum, and control tracking 
of the film on the drum. 

The large roller serves as primary sup- 
port for film between the sprocket and 
sound drum. Equipped with a friction 
clutch, it also adds a small fixed amount 
of film drag to that supplied by the 
magnetic heads and bearing friction in 
the system. 

This combination constitutes a low 
pass filter which effectively attenuates 
unavoidable flutter produced by engage- 
ment of sprocket teeth with film perfora- 
tions, and by irregularities in the driving 
gear train. Periodic low-frequency dis- 
turbances are only slightly reduced, and 
if present in the sprocket drive system, 
can result in audible wow. However, 
these disturbances are avoidable, and in 
practice are held to an inaudible level. 

The tight film coupling between 
sprocket and drum accounts for most of 
the system’s rapid sound stabilization 
performance. 


Record-Playback Head 

The magnetic record-playback head is 
shown in Fig. 6. Much of the 8mm pro- 
jector’s performance depends 
upon its design and manufacture, how 
well it tracks the stripe and maintains its 
setting. 

Alfenol pole pieces 20 mils thick are set 
into nylon bobbins around which coils 
are wound. The counterwound pair are 
cemented together with a }-mil shim of 
beryllium copper forming the front gap. 
At this stage the head (resembling that 
shown at the right in Fig. 6) can be 
checked for its inductance of approxi- 
mately 14 millihenries. 

The head is mounted in a mu-metal 
shield case (at the left in Fig. 6). Eye- 
lets, placed over bobbin projections 
previously used as mounts for coil wind- 
ing, form rugged terminals. This as- 
sembly, plus a terminal insulator, is 
potted into the shield can with an epoxy 
material. 

The head, being 20 mils wide, can 
track the middle of a 30-mil stripe, thus 
decreasing edge effects. Alfenol pole 
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Fig. 6. Magnetic record-playback head. 


pieces are the key to successful narrow 
head tracking. This material, developed 
by the U.S. Navy, has the magnetic 
properties of mu-metal but is physically 
much harder. Developments in the use of 
this material have produced a_ head 
capable of maintaining precise gap 
definition throughout a life several times 
that of the projector itself. 

In addition to head width, placement, 
and gap definition, such factors as pole 
piece shape and scanning on a 1-in. 
drum form the basis of a sound system 
with low-distortion and high-frequency 
response. 


Pressure Roller System 


The prime function of the pressure 
roller system (Fig. 7), is to assure correct 
position of film on the sound drum. 
This system is similar to other systems in 
that film rides against the pressure roller’s 
outboard flange under force from up- 
ward cant of its axis relative to that of the 
sound drum. The roller must apply uni- 
form pressure and maintain its cant and 
lateral position without introducing aber- 
rations. This means it must have excel- 
lent bearings, littke runout, and accom- 
modation for film irregularities. 


Support Ball 


Fig. 7. Pressure roller system. 


The roller applies uniform force to both 
edges of the film by action of a spring 
through the center ball pivot. It is also 
supported in space by action between 
the spring, pivot, lower support ball, and 
sound drum. 

This unique suspension presents negli- 
gible resistance to incremental pivoting 
about an axis through the center of the 
support balls. Since restoring forces are 
inherently small, the roller must be 
particularly free to pivot on this axis in 
order to accommodate irregularities in 
narrow 8mm film. 


Accuracy of Unit 


Our answer to the paradox of 8mm 
sound can be summarized as follows: 
Greater accuracy in the sound drive is 
achieved by using rugged but inexpen- 
sive stamped parts spring-loaded to 
operate with zero clearance. 

The drive unit at the left of Fig. 8 is 
shown in its closed or sound operating 
position. When the actuating lever is 
pushed to the open or thread position, 
several things happen simultaneously. 
The level rotates about the sound shaft 
bearing tube, and a projection on it 
cams opens the pressure roller. Simul- 
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Fig. 8. Drive unit in its closed or operating position at left, and at right in its open 


position. 
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Fig. 9. The drive in the 24-frames/sec 
forward position. 


Fig. 10. Amplifier and 
mounted in the case. 


loudspeaker 


taneously a second projection on the 
lever causes the magnetic head mounting 
plate to pivot about its lower stud. The 
spring-loaded ball suspension of this 
plate was previously described. 

The film stabilizer bracket is free to 
pivot about the large idler roller shaft, 
and is linked to the magnetic head plate 
by a small spring. As the magnetic head 
plate pivots, the spring connection forces 
the stabilizer to rotate about its pivot 
also. 

When the unit is closed, a third pro- 
jection on the lever pushes on the sta- 
bilizer bracket causing it to pivot clock- 
wise. The spring link now causes the 
magnetic head plate to pivot until it 
contacts an adjustable stop stud. Further 
clockwise rotation of the bracket extends 
the spring to supply positive closing 
force required by the magnetic head 
system. 

Adjustable film guides prevent over- 
threading or film movement beyond 
the inner limits of the drum, and the 
stabilizer guards the outer limits. In 
addition, all rollers are undercut to clear 
the picture area, and an adjustable head 
keeper prevents the magnetic head from 
touching the unloaded drum. 


Induction Motor 

The projector is driven by a shaded 
pole induction motor operating at ap- 
proximately 3200 rpm. Smooth coupling 
of the motor and shutter shaft is achieved 
with this multispeed transmission. 

The drive (Fig. 9) is shown in the 24- 
frames/sec forward position. Downshift 
to 16 frames/sec is accomplished by 
movement of the large pulley until 
contact is made with the large drive 


Roman, Moriarty and Johnson: 


Fig. 11. Circuit board showing standoffs which suspend the 


amplifier. 


cone. Over-the-center toggle-spring ac- 
tion involved in this motion causes the 
small pulleys to separate slightly, thus 
completing transfer to the lower speed 
drive. 

Still projection is accomplished by 
moving all pulleys out of engagement; 
and 24-frames/sec reverse, by contact 
with the opposite small pulley. 

Shift rollers actuated by the pro- 
jector control knob regulate pulley move- 
ments and are in contact only when 
shifting. 


Amplifier System 


In Fig. 10 the amplifier and loud- 
speaker are shown mounted. A combi- 
nation circuit diagram, parts list and 
tube replacement chart is stapled to the 
case. Lugs for mechanism mounting are 
on the amplifier support plate and handle 
support channel. When the projector 
mechanism is inserted into the case, it will 
seat several amplifier components. 

The amplifier has a line-isolated power 
supply and a transformer output capable 
of feeding an 8-ohm load with 2}-w at 
less than 3% total harmonic distortion. 

A 2N228 transistor preamplifier is 
used to couple the magnetic head to a 
vacuum tube section consisting of two 
ECC83 voltage amplification stages and 
a single-ended EL84 output stage. 

Bias and erase signals at 40 ke are 
supplied by a single-ended 6C4 vacuum 
tube oscillator. One feature of this cir- 
cuit is that the high impedence phono- 
graph input in playback can be used as an 
equalized output for direct connection to 


the preamplifier or amplifier of an ex- | 


ternal installation. 
Amplifier Circuitry 

The amplifier is a printed circuit 
type. It is suspended underneath the sup- 
port plate by standoffs (Fig. 11) and is 
stable yet flexible. When standofis are 
correctly placed, this construction will 
withstand flexure of the support plate by 
as much as 15° without damage to con- 
nections, circuit board, or mounted com- 
ponents. 


Figure 11 also illustrates the technique 
used to shield critical stages without re- 
moving them from the circuit board. 
Although this does not constitute 100% 
physical shielding, it is more than ade- 
quate. Excepting the shield, all parts of 
the unit are completely assembled before 
dip soldering, thus minimizing internal 
strains and damage to connections from 
handling. 

The most significant feature of the 
record-playback amplifier is its use of 
distributed switching. Mechanical inter- 
connection of switches placed at their 
natural circuit positions results in a unit 
having exceptional stability. 


Future Outlook 


It is hoped that this projector will 
contribute to the growth of a new in- 
dustry that is the potential of 8mm sound 
movies. Amateurs will be able to create 
sound-on-film records, prepare enter- 
tainment films that compare with pro- 
fessional efforts, and purchase or borrow 
from an increasing selection of profes- 
sionally made prints. Another expected 
growth area of 8mm sound motion pic- 
tures is in the field of business reports and 
industria! films. 


Discussion 


Frank W. Mango (1.A.T.S.E.): Your reproduc- 
tion seems to be completely free of wow and flutter 
as far as I can tell, and that seems to be even 
better than the reproduction I’ve heard from 
some professional 16mm reproduction, including 
perhaps the Model 25. 

Mr. Roman; The figures which I quoted and 
the performance of this machine are indeed 
equal to some professional equipment. The 
amplitude flutter which has been characteristic 
of narrow-stripe materials is just about completely 
inaudible here. The frequency response, because 
of techniques developed in the manufacturing of 
the heads and the way that it is scanning, is con- 
siderably better than many 16mm optical pro- 
jectors. I don’t think this is because the optical 
projectors can’t be better, but because release 
prints, on the average, haven’t been better and 
the projectors tended to follow suit. 

Mr. Mango: Is there any physical resemblance 
between the sound reproducting portion of this 
unit — that is so far as your design in general is 
concerned — that bears any similarity to Model 
25, or is it a completely different design ? 

Mr. Roman; The actual construction of the 
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unit does not bear any similarity to any unit that 
has ever been made to the best of our knowledge. 
However, it is basically a drum-scan type, which 
is classic of course in the motion-picture art. In 
order to get the instantaneous starting response, 
the drive system is close-coupled to the sprocket 
much like a tape recorder. 

Loren Ryder (Ryder Sound Services, Inc.): May I 
ask how this recording was made? Also, would 
you elaborate a little on how you intend to put 
the sound on the film; I understand you have a 
microphone to go along with the projector, and 
you have a jack to put it in, but to tie it in with 
camera shooting, or that type of work, is there 
any plan for that? 

Mr. Roman: Well, of course there is a good deal 
of thought about tha’ This particular recording 
was made on this machine, and it is being played 
back from it. The original was a standard 33-rpm 
disc. 


This is a re-record type of projector for the 
amateur. Because it starts so quickly, sounds as 
good as it does, because it brakes, and reverses 
through the sound system, it gives the customer 
the ability to do re-record sound on film, to do 
lip syne by re-record techniques. Cameras can be 
modified to be driven synchronously from the 
projector, or you can hook any of the standard 
synchronous motor line synchronizing devices to 
it for the shooting of double-system sound. 

Mr. Ryder: Is there a shaft standing there? And 
is it driving at 1440 or 1800 rpm? 

Mr. Roman; At 24 frames/sec the shaft rotates 
at 1440 rpm. There’s a slot in the shaft and when 
you remove a plate you can plug a flexible shaft 
directly in without doing anything else. In addi- 
tion to that, there are T-studs in the back so that 
you can screw a piece of equipment directly to 
the case. 


Don G. Williams (University of Kansas City): 
Has there been any thought of making this 
without any record and erase head, for use in 
school? That is, playback only ? 

Mr. Roman; Not at this particular moment. 
From a technical point of view, there is no 
reason why such a thing could not be done. 
A projector of this type could be bought by a 
university and the record part of it could be 
disabled very easily. Or, we could put out ma- 
chines which did not have the record feature at 
all. Unfortunately, the savings sometimes do 
not amount to as much as you might think. 

Donald C. McCroskey (American Broadcasting Co.) : 
Has there been a sound-picture separation stand- 
ard established by the SMPTE? 

Mr. Roman; Whatever spacing is determined 
by SMPTE we will set on the projector. The 
spacing knob can be placed in any position from 
about 39 to about 60 frames without trouble. 


Ultra-High-Speed Streak Camera 
Utilizing Mirror Optics 


Parameters for conventional sweeping-image camera design are easily exceeded 
through the use of a new mirror optical-relay system. This optical configuration 
allows all components to be arranged in a simple on-axis design. The incorpora- 
tion of mirror optics into streak camera design opens new areas of observation 


and new fields of application. 


te CONVENTIONAL sweeping image 
camera with its transmission optics 
has been used with very little change in 
design for almost seventy years. No 
other type of instrumentation can pro- 
vide such extremely accurate velocity 
measurements of self-luminous transient 
_events. Increasing interest in high-speed 
phenomena has placed new 
ments upon existing streak cameras. 


require- 


Presented on May 3, 1960, at the Society’s Con- 
vention in Los Angeles, by Jack M. Patterson, 
Beckman & Whitley, Inc., 973 San Carlos Ave., 
San Carlos, Calif. 

(This paper was received on August 29, 1960.) 
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OBJECTIVE 


Beckman & Whitley camera engineers 
proposed a sweeping image camera de- 
sign to optimize optical and newly de- 
veloped mechanical elements. This de- 
sign makes it possible to obtain a 
time resolution six to ten times that of 
present configurations. The principal 
advances of the Model 339B Streak 
Camera have been made by incorporat- 
ing mirror optics into the camera’s relay 
system and making use of the latest 
technology in rotating mirror turbine 
design. These improvements utilize a 
simple on-axis design (Fig. 1), and elimi- 
nate troublesome components from the 
optical system which were previously 


ASPHERIC 
SECONDARY 


By JACK M. PATTERSON 


necessary. Such improvements help 
meet the increasingly severe demand on 
photographic instrumentation for ac- 
curate data of ultra-high-speed phe- 
nomena. 


The Optical System 

The optical system of the 339 Camera 
is arranged to function in the following 
manner: A normal transmission objec- 
tive is used to form the image of the 
subject under study on the slit. A relay 
mirror optical system of 24-in. focal 
length allows the film track to be po- 
sitioned directly across the optical axis. 
As illustrated, the relay system consists 
of a small aspheric lens to collect the 
light from the slit and the large spherical 
mirror which brings the optical path 
onto the rotating mitror and sub- 
sequently to the film plane where the 
slit image is formed. 

Careful design of the mirror optics and 


~ - 
~ 
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Fig. 1. Optical schematic of on-axis design used in Beckman & Whitley Model 339B Streak Camera. 
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Fig. 2. Illustration showing no loss of light 
by film track across optical axis and size 
relationship of relay mirrors to the rec- 
tangular mirror surface. 


Fig. 3. Interior view of Model 339 
Streak Camera. 


rotating mirror allows this on-axis place- 
ment of the film track with zero loss of 
light. Figure 2 illustrates the proportion- 
ate size relationship of the aspheric re- 
lay mirror and film track to one of the 
rectangular faces of the rotating mirror 
as seen through the aperture of the 
large spherical relay mirror. A view of 
the camera interior (Fig. 3) shows more 
clearly the position of the mirror turbine, 
film supply, track and film take-up. 

This streak camera replaces the 
Beckman & Whitley Model 194 which 
used a transmission relay system and a 
45° angle folding mirror to bring the 
optical path onto the rotating mirror. 
The off-axis difference of only 5° at 
the rotating mirror required an optical 
wedge in the system in order to bring the 
image plane coincident with the film 
track. The necessity of this optical com- 
ponent and the folding mirror is elim- 
inated in the Model 339. A thorough 
evaluation of the new design proved 
the following specifications to be realistic: 
Writing périod: continuous 
Writing rate, maximum: 9 mm/ usec 
Mirror speed, maximum: 2600 rps 
Effective aperture ratio: {/8 
Time resolution with 0.0015 slit: 5 X 107% 

sec 
Total writing time, minimum: 131 usec 
Film: standard 35mm 
Film length: 48 in. 

A slit is used in the optical system so 
that only light from a selected portion of 
an event to be photographed is per- 
mitted to enter the camera. This slit is 
located behind a field lens which forms a 
vacuum port and more effectively fills 
the small aspheric lens with light. The 
field lens can easily be removed to permit 


Patterson: 


Fig. 4. Arrangement of optical components in 


Beckman 


& Whitley Model 194 Streak 


Camera. 


the use of different slit widths. Lenses of 
different focal length can be adapted for 
more versatility in operation. 

Continued experimentation sought to 
produce a mirror turbine assembly 
having the following characteristics: 

(1) no corrector lens required at high 
writing rate; 

(2) minimum distortion for higher 
real and “‘theoretical”’ time resolution; 

(3) internal vacuum oil seals; and 

(4) high surface reflectivity. 

Eventually, a rotating mirror turbine 
assembly utilizing beryllium in the mirror 
construction made the high inherent time 
resolution of 5 X 10~° sec a realistic ad- 
vantage. The unique property of beryl- 
lium in its relationship of elasticity to 


mass eliminates the problem of mirror 
deformation common to those of steel 
construction. Throughout its operating 
range to 2600 rps it is virtually distortion 
free. This maximum rotational speed 
and a writing arm length of 11 in. pro- 
‘ duce a writing rate of 9 mm/ysec. 


Applications 
{ The Model 339 Streak Camera is 
finding wide use in the study of events 


such as explosions, shock-tube studies, 
flash tube and spark discharge phenom- 
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Fig. 5. Graph for comparison showing turbine operation 


in air and vacuum. 


ena. Recent emphasis placed on space 
propulsion systems and plasma investiga- 
tion has increased the need for instru- 
mentation which does not require sub- 
ject synchronization. The triangular 
rotating mirror facilitates the continuous 
writing feature and assures a record of 
the event regardless of mirror position. 
The camera chassis construction in- 
a vacuum sealed housing. 
Image quality is substantially improved 
by rotating the high-speed mirror in a 
This eliminates any resolution 
loss due to air turbulence in the proximity 


corporates 


vacuum. 
of the mirror surface. ‘Turbine operation 
is greatly simplified as maximum rota- 
tional speed can be attained with the use 
of compressed air as a driving medium. 
In operation at all pressures over 40 psi 
there is a continual increase in efficiency 
(Fig. 5) over the Model 194 although the 
beryllium mirror is actually three times 
larger. Until now a lighter-than-air gas 
such as helium was necessary in order to 
operate mirror turbines of this type at 
maximum speed. Optical engineers at 
Beckman & Whitley are presently work- 


« 


Blast shutter, a fast closing de- 


Fig. 7. 
vice used with high-speed cameras will 
cut off subject illumination in 12 usec. 


Fig. 6. The Beckman 
system. 


ing on special applications of this camera 
to record event emissivity which is out- 
side the visible spectrum. This is made 
possible through the use of all mirror 
optics and a quartz field lens which ad- 
mit ultraviolet wavelengths. 

The Model 439 is a modified version of 
this camera which increases the writing 
rate to 24 mm/yusec. A smaller mirror 
with a maximum rotational speed of 
7000 rps and the film track positioned to 
compensate for the change in optical 
path length produce this exceptional 
writing rate. 

The Model 339 (Fig. 6) is completely 
equipped with a control for remote 
operation. This remote control enables 
the operator to continuously monitor 
mirror rotation and control pressure 
regulation of the driving medium. A 
trigger pulse for event initiation is also 
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& Whitley Model 339 Camera with control 


provided by the remote control unit. 
The entire control system is illustrated 
in the block diagram (Fig. 7). A Model 
329 High Voltage Pulse Unit supplying 
a 5000-v pulse at 25-wsec and a Blast 
Shutter are included in the operating 
assembly. The Blast Shutter (Fig. 8) is a 
fast closing device to eliminate rewrite 
should the event illumination persist for 
a longer period than the writing cycle 
of the camera. It requires only 12 usec 
from full open to full closed. 

Constant research continues to bring 
forth new problems for ultra-high-speed 
photography. The need for instruments 
such as the Model 339 to provide high 
writing rates without proportionate 
image degeneration will grow as the 
search continues for greater time resolu- 
tion to increase the accuracy of data 
assessment. 


328-4 REMOTE CONTROL 


150 PSI 
HIGH VOL. AIR SOURCE 


Fig. 8. Block diagram showing complete camera control system. 
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Kerr Cell Framing Camera 


By WILLIS C. GOSS 


Design of a high-speed Kerr cell framing camera is described. A single Kerr cell, pulsed once, is used in conjunction 
with a system of optical delays to provide six consecutive pictures at interframe times of 1.5 * 10~* sec and exposure 
times of 5 X 10~* sec. The camera is f{/10 at the 35mm film plane and the pictures have roughly 240 X 600 
information lines content. Source image threshold energy is expected to be at an effective blackbody temperature of 
~0.5 ev for Tri-X film. It is expected that the camera will find extensive use in exploding-wire studies as well as 


high-energy-explosive hydrodynamics. 


|) THE PAST several years a strony need has de- 
veloped for high-resolution sequence-framing cameras 
which are faster than the available models. Hydro- 
dynamics is being studied at higher temperatures and 
with smaller samples, so that “‘on film” particle and shock 
velocities are higher. Electrically exploded wires have 
become a lively research subject in their own right. 
Both these fields of inquiry and many others could 
benefit from the availability of cameras with framing 
rates of the order of 10*/sec or greater. 

Rotating mirror cameras with high resolution simply 
cannot be extended to this range. The Schardin limit to 
rotating mirror resolution quickly shows us we could 
expect about ten line pairs total in the framing direction 
for a 1 X 10° frame/sec camera. Image dissection and 
grid framing techniques can improve this number to a 
very useful value,'” but both suffer from data reduction 
and rewrite problems. 

Existing Kerr cells and electronic image converter 
tubes have shuttering times within the range of interest, * 4 
but to date both are “‘single shot” devices incapable 
either of switching image location between successive 
exposures without auxiliary optical systems, or indeed, of 
making successive exposures at all at rates sufficiently 
fast to be of interest here. The usual choice made is be- 
tween lining up a number of identical shutters with 
triggering delays between units to view a single event,® or 
shooting a series of presumably identical events with a 
single recording unit set with successively longer trigger- 
ing delays for each shot. The first method is costly in 
initial outlay and in electronic maintenance. The second 
method is frequently costly because the event is ex- 
pensive; in any case, experimental results are somewhat 
open to question. 

A third method, and one which we feel is to be pre- 
ferred, is to present the Kerr cell or image converter 
with a number of images of the same event, with each 
image time optically delayed a time increment nAt with 
reference to the event time scale, where the images are 
numbered n = 0,1, 2,.... The Kerr cell or image con- 
verter then shutters all of these images simultaneously to 
record them on a single camera film plane. Such a 
technique was mentioned by E. W. Walker of the United 
Kingdom at the Fourth International Congress on High- 
Speed Photography. 

This optical delay method appeared to us to have more 
potential than any other currently feasible scheme. A 
number of criteria were considered before proceeding : 


(1) The shutter should have an exposure time less 
than 10~* sec, and jitter less than the shuttering time. 


Presented on October 20, 1960, at the Fifth International Congress on 
High-Speed Photography at Washington, D. C., by Willis C. Goss, 
University of California, Lawrence Radiation Lab., Livermore, Calif. 


(2) The total number of frames should be as large as 
possible. 

(3) Each frame should exhibit good resolution, at least 
300 line pairs in the long dimension. 

(4) The camera should be able to record a 4 electron 
volt temperature blackbody source at a reasonable den- 
sity during the shutter exposure time. This corresponds 
to a blackbody temperature of about 6000 K. 

(5) The camera should be self-contained and portable. 


A Kerr cell designed and manufactured by Electro- 
Optical Systems, Inc., was chosen for the shutter on the 
basis of short exposure time, small jitter, good cell trans- 
mission and a high total of information points trans- 
mitted through the cell aperture within the tolerated 
viewing angle. This cell has a “‘shutter open” time of 
5 X 10~* sec, so the optical delay path increment was 
fixed at 1.5 X 10~* sec, corresponding to a framing rate 
of 6.7 X 107/sec. 

The complete unit as designed is a six-frame camera, 
{/10 to the film plane. System transmission for the longest 
path is around 17% at 5000 A, including the absorption 
losses in the Kerr cell and polarizing filters. Individual 
frames are 6 by 15-mm; at 40 lines/mm expected resolu- 
tion, each frame has 240 by 600 information lines con- 
tent. The delay unit is 96 in. long, 40 in. wide and 40 in. 
high. It is mounted on wheels and will weigh about 400 
lb. 

Figure 1 illustrates the optical layout. Plane 1 is the 
point at which all six lines of sight form a first image. 
These images are formed by an interchangeable objec- 
tive assembly whose design depends upon the type of 
event being watched. 

Plane 1 is also the point of entry into the relay system. 
This system delivers a similar set of images to Plane 2, 
but with varying time-of-flight delays. 

Plane 2 represents the point of exit from the relay sys- 
tem for each line of sight. All six lines of sight form co- 
planar contiguous images that are photographed on a 
single film Plane 3 through the Kerr cell. 

The camera lens is located against the Kerr cell and 
views the composite image directly. A reflex mirror view- 
finder is coupled with the lens for viewing the film plane 
image. A 35mm camera with a 125mm lens and associ- 
ated reflex housing is used. 

Three interchangeable objective assemblies are con- 
templated : 


(1) A set of six 48mm microscope objectives are 
mounted in close array on the circumference of a 48-mm 
radius circle with the event at the center. The axis of 
viewing symmetry and high magnification find obvious 
application to exploding wire studies. 

(2) A single objective of aperture {/4 or wider forms 
an aerial image from which six {/10 beams are split off 
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for entry into the delay system. This will be useful for 
large-yield hydrodynamic shots. A variety of objective 
focal lengths will be provided. 

(3) Six long-focus telescopes will be mounted to- 
gether in a bundle to provide shot capability for large- 
scale distant events. 


Relay of images is accomplished by the use of three 
spherical mirrors working at 1:1 conjugates and off-axis 
an amount adequate to clear the original image. The 
mirror radii are one half the time delay path required 
for the 2nd, 3rd and 4th paths; i.e., 884 in., 177 in., and 
265} in., respectively. The fifth and sixth paths are made 
up by consecutive traversal of the appropriate shorter 
mirror paths. 

Figure 2 illustrates the 2nd, 4th and 5th optical delay 
paths. Note that the fifth path utilizes the 2nd and 4th 
paths consecutively. 

Since the resolution requirement is a fairly exacting 
one, the image is relayed at a large size, then demagnified 
for recording at the film plane. A demagnification of 8 
was arrived at partially because of a desire to keep relay 
mirrors and field mirrors the same size. 

The choice of spherical mirror optics to perform the 
relay function was made because of the need for a truly 
achromatic aplanatic image to preserve resolution over 
these long distances. 

Controlling and synchronizing electronics employ the 
usual coaxial cable delays with the Kerr cell triggered in 
parallel or tandem with the event, depending upon the 
relative inherent delays in the two circuits. 

A four-frame working model has been put together 
using components from the as yet unassembled six-frame 
camera. An exception to this was the field lenses which 
were not yet available. Smaller lenses that were on hand 
were substitutes. 

Results were excellent. The relayed images formed by 
the spherical mirrors exhibit 10 lines/mm and so the film 
plane images are limited by the camera lens and film 
grain. Considerably better than 40 lines/mm are being 
had on Panatomic X film. 

Figures 3 and 4 show a number of sequences photo- 
graphed with the four-frame model. Figure 3(A) is a 
static setup showing the nibs and wire on the end of a 
bridgewire. The wire is 0.001 in. in diameter and 0.100 
in. long. Note the foreshortening effect on the nibs; this 
is due to the necessarily different viewing angle from 
which each picture is taken. Pictures 2 and 3 in Fig. 3(A) 
have the maximum angular separation, which is about 
90°. Figures 3(B), (C) and (D) are sequence pictures, 
from bridgewires in the early stages of their expansion. 
Figures 4(A)—(C) are pictures of bridgewires that were 


PLANE Fig. 1. Optical flow diagram. 


slightly bent before firing, and in Fig. 4(D) the bridge- 
wire is one that had been bent into an “‘S” shape. 

Results from the four-frame model have been so 
encouraging that we plan to modify the six-frame 
camera design into an optional 12-frame system by 
providing a 50°% beam splitter that can be inserted into 
place immediately ahead of the six-frame composite 
image and then relaying the reflected light as a single 
picture for an additional delay of 9 X 10~‘sec. This com- 
posite image will be re-formed immediately above the 
original group of six so that all twelve may be imaged to- 
gether onto the same film plane. 

Further development in the direction of faster framing 
rates only awaits development of a faster voltage switch- 
ing device. Mechanisms are known that can switch in 
times of the order of 10~"° sec,® but the jitter problem has 
not yet been solved. The dielectric relaxation time is also 
of the order of 10~" sec? and it appears that the Kerr cell 
geometry and circuitry could be altered so as to provide 
a time constant very nearly down to 10~" sec. 

The optical delay systems to go with such faster fram- 
ing rates are smaller and more easily packaged, of course. 
As pulsed image converters are improved to give useful 
light gains at reasonable resolution values development 
of very sensitive time delay framing systems for use under 
relatively low illumination levels can become a reality. 


Credits are due several people from the Lawrence 
Radiation Laboratory. LeRoy Gilley contributed ex- 
tensively with numerous suggestions, in helping choose 
the optical layout and by making and operating a number 
of system mockups. Irene Dusina and J. Rockwell Smith 
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Fig. 2. No. 5 path using the No. 2 and No. 4. paths. 
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Fig. 3. Exploding bridgewire sequences. 


are responsible for the mechanical layout, design and 
drafting. 
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Résumé 


Une caméra multi-images 4 cellule Kerr 
Wis C. Goss, Lawrence Radiation 
Laboratory, University of California, 
Livermore, Californie 
L’auteur décrit le type de construction d’une 
caméra multi-images de grande vitesse a cellule 
Kerr. On utilise une seule cellule Kerr, 4 pulsa- 
tion unique, en combinaison avec un systéme de 
retards optiques pour produire six images 
consécutives & des temps entre images de 1,5 
X 10-8 s et des temps d’exposition de 5 X 10~*s. 
La caméra est {/10 au plan de film de 35 mm et 
les images ont approximativement un contenu de 


150 X 450 lignes informatrices. On prévoit que 
l’énergie de seuil des images a la source sera une 
température effective de corps noir de ~ 4 ev 
pour du film Tri-X. On compte que cette caméra 
trouvera des applications considérables dans les 
études de fils explosants, ainsi que dans |’hydro- 
dynamique des explosifs extra-puissants. 


Zusammenfassung 

Bildreihenkamera mit Kerrzelle 

Wuurs C. Goss, Lawrence Radiation 
Laboratory, University of California, 
Livermore, Kalifornien 


Es wird die Konstruktion einer Hochge- 
schwindigkeits- Bildreihenkamera mit Kerrzelle 


beschrieben. Es wird eine einzige Kerrzelle 
mit Einzelimpuls in Verbindung mit einer 
Anordnung von optischen Verzégerungen ange- 
wendet um sechs aufeinanderfolgende Bilder mit 
Zwischenbildintervallen von 1,5 Sekunde 
und Belichtungszeiten von 5 X 10~* Sekunde zu 
erhalten. Die relative Offnung ist 1:10 auf 
der 35 mm Filmflache und die Bilder haben 
einen Inhalt von ungefahr 150 X 450 Informa- 
tionslinien. Die Schwellenenergie der Bildquelle 
wird voraussichtlich bei einer wirksamen 
Schwarzkérpertemperatur von ~0.5 ev fir 
Tri-X Film liegen. Man hofft, dass die Kamera 
weite Verwendung bei Studien mit explodieren- 
den Drahten und in der Hochenergie-Explosions- 
Hydrodynamik finden wird. 


Ed. Note: The Fifth International Congress on High-Speed Photography was sponsored by the SMPTE and supported in part by the Depart- 


ments of Army, Navy and Air Force through a grant administered by the Chief Signal Officer of the Army. 


discussion will be published in the Proceedings of the Congress. 


Goss: Kerr Cell Framing Camera 
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standards and recommended practices 


Four American Standards 


On October 28, 1960, the American Standards Association 
approved as American Standards PH22.52-, PH22.69-, 
PH22.70-, and PH22.117-1960. Since PH22.52, PH22.69 
and PH22.70 reflect no technical change from the versions 
previously published, they are not being published here. 

P#122.52, Cross-Modulation Tests for 16mm Variable-Area 
Photographic Sound Prints, is a revision of PH22.52-1954. 
The standard differs from the previous version, published in the 
October 1954 Journal, in that the title was changed and a 
reference, the source of which is now out of print, has been 
deleted. 

PH22.69, Sound Records and Scanning Area of. Double 
Width Push-Pull Sound Prints, Normal, Centerline Type, and 
PH22.70, Sound Records and Scanning Area of Double 
Width Push-Pull Sound Prints, Offset Centerline Type, are 
revisions of 1948 standards, published in the November 1948 
Journal, and reaffirmed in 1953. Although the technical 
content is unaffected, the following changes have been made in 
both standards: (a) addition of a scope and table of dimensions, 
(b) clarification of the drawing. The millimeter tolerance 
conversion of Dimension H in PH22.69 has been corrected 
from 0.05 to 0.02. 

PH22.117, Spectral Diffuse Density of Photographic Sound 
Record on Three-Component Subtractive Color Films, was 


published in the December 1959 Journal for trial and comment, 
and has been adopted as an American Standard without 
change since trial publication. ; 

Copies of these standards are available from the American 
Standards Association, Incorporated, 10 East 40 St., New York 
16, at a nominal cost.—J. Howard Schumacher, Staff Engineer 


Proposed Revision of American Standard 
PH22.94-1954 


A proposed revision of American Standard Slides and 
Opaques for Television Film Camera Chains, PH22.94-1954, 
is published here for a three-month period of trial and criticism. 

The Television Committee began their study of the subject 
standard in April 1959 in accordance with the American 
Standards Association requirement that all standards be 
reviewed every five years. This proposal, approved by the 
Television and Standards Committees, differs from the 1954 
standard in that Sections 1.1 and 1.2 have been reworded to 
further clarify the intent of the standard. The change in 
Note 1 reflects the omission of the reference to the thickness of 
opaques. 

All comments should be sent to the Staff Engineer prior to 
March 15, 1961. If no objections are received, the proposal will 
then be submitted to ASA Sectional Committee PH22 for 
further processing as an American Standard.—J.H.S. 


SMPTE Recommended Practice RP 6° 


This Recommended Practice originated in the Video Tape Recording Committee. The proposal, approved by the 
initiating committee and the Standards Committee, was published for trial and comment in the April 1960 Journal. 


The recommendation received final approval by the Society’s Board of Governors on October 16, 1960. 


Modulation Levels for Monochrome 2-Inch Video 


Magnetic-Tape Recording 


Introduction. In current video-tape recording systems the playback video signal level is dependent upon two independent factors, viz., 
(a) adjustment of the playback video amplifier gain setting and (b) deviation of the recorded, frequency-modulated, radiofrequency 
carrier signal. In order to achieve uniformity of playback video signal levels without the accompanying need for readjustment of the 
playback video amplifier gain, it is essential that all video-tape recordings be made in accordance with the same recommended practice 
for carrier deviation. This is of particular importance for playback on equipment other than that used for recording, or when the 


Recommendations 


1. Scope 


1.1. This recommended practice specifies the recorded 
modulation levels for monochrome television signals. 


playback tape consists of two or more recordings spliced together. 


2. Recorded Carrier Frequencies 


2.1 The recorded carrier frequencies corresponding to 
reference video signal levels shall be as follows: 

(a) Reference White Level: 6.8 + 0.05 mc. 

(b) Blanking Level: 5.0 + 0.05 mc. 

(c) Sync Tip Level: 4.28 + 0.05 mc. 


* A copy of this Recommended Practice may be obtained without charge upon request directed to J. Howard Schumacher, Staff Engineer, at SMPTE 


headquarters. 
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The Fifth International Congress 
on High-Speed Photography 


Two years or Society activity preceded 
the Congress held on October 16-22, 1960. 
The first major planning began during the 
Society’s Convention at Detroit in October 
1958. The chronicle of the Fifth Congress 
in the Journal began in the August 1959 
issue (p. 550) with the announcement of 
key chairmen and general plans. These were 
Max Beard, Chairman of the Congress— 
to be assisted by Richard O. Painter as 
Associate Papers Program Chairman, J. 
S. Courtney-Pratt as Associate Program 
Chairman for Papers From Abroad, and 
James A. Moses as Associate Program 
Chairman in Charge of Film Showings. 

Subsequent reports appeared in the 
issues of September 1959 (p. 638); October 
1959 (p. 706); November 1959 (List of 
Topic Chairmen beginning on p. 771); 
December 1959 (p. 839); January 1960 (p. 
49); February 1960 (p. 122); April 1960 
(p. 247); July 1960 (an extensive report on 
the organization of the Fifth Congress 
beginning on p. 489); August 1960 (p. 
548); and September 1960 (Advance 
Program beginning on p. 609). 

The gathering together of topflight 
scientists from all over the world, under the 
auspices of the SMPTE, was an event of 
international importance, recognized by 
the United States government by its 
support of the Fifth Congress and expressed 
in the resolution introduced by Senator 
Warren C. Magnuson (Journal, October 
1959, p. 706, and April 1960, p. 274), and 
in a welcoming letter by President 
Eisenhower to SMPTE President Norwood 
L. Simmons. 


D. Max Beard, Chairman of the 5th Congress, receives a Certi- 
ficate of Appreciation from Norwood L. Simmons, SMPTE 


President. 


Committee of Honor 

A special feature of the Fifth Congress 
was the appointment by President Sim- 
mons of a Committee of Honor. Some of the 
greatest names in science—men_ repre- 
sentative of the caliber of the individuals 
who are making history in the many fields 
of science were appointed. Those on the 
Committee of Honor were: Detlev W. 
Bronk, President, National Academy of 
Sciences; John M. Clark, General Manager, 
Photo Products Dept., E. I. du Pont de 
Nemours & Co., Inc.; Edward P. Curtis, 


‘Vice-President, Eastman Kodak Co.; Don- 


ald W. Douglas, Sr., Chairman, Board of 
Directors, Douglas Aircraft Co.; Harold E. 
Edgerton, Dept. of Electrical Engineering, 
Massachusetts Institute of Technology; 
James B. Fisk, President, Bell Telephone 
Laboratories, Inc.; T. Keith Glennan, 
Administrator, National Aeronautics and 
Space Administration; G. K. Hartmann, 
Technical Director, U.S. Naval Ordnance 
Laboratory ; Theodore Von Karman, Chair- 
man, Technical Advisory Board, Aerojet 
General Corp.; James R. Killian, Jr., 
Chairman of the Corporation, Massa- 
chusetts Institute of Technology; Paul E. 
Klopsteg, Chairman, Board of Directors, 
American Association for the Advancement 
of Science; William H. Pickering, Director, 
Jet Propulsion Laboratory, California 
Institute of Technology; Simon Ramo, 
Executive Vice-President, Thompson Ramo 
Wooldridge Inc.; C. Guy Suits, Vice- 
President, General Electric Co. ; Herbert F. 
York, Director of Defense Research and 
Engineering, Department of Defense. 


TERWATIONAL CONERE 


TH 


Organization of the Congress 

Compared with the usual SMPTE 
Semiannual Convention, the Congress was 
larger, longer and in many other ways 
different; however, the successful staging 
of the Congress owed much to its being 
administered in a way corresponding as 
much as possible to the Society’s convention 
procedures which were the responsibility of 
Reid H. Ray, Convention Vice-President 
in 1959-60. The organization of the papers 
program was under Editorial Vice-President 
Glenn E. Matthews. 

The responsibility of the Fifth Congress 
Arrangements Committee, doubly heavy, 
was carried out with the apparent smooth- 
ness that is achieved only by hard work and 
meticulous planning. Byron Roudabush 
was Arrangements Chairman. 

The special efforts to make a large 
international congress were made possible 
by a government grant to complement the 
Society’s usual activities for a Semiannual 
Convention. The liaison and _ special 
planning were accomplished for the 
Society by Wilton R. Holm, then Secretary 
of the Society; Ethan M. Stifle, Financial 
Vice-President; and Max Beard, Chairman 
of the Congress. The support given by the 
Department of Army, Navy and Air Force 
was administered by the Chief Signal 
Officer of the Army. Admiral Robert S. 
Quackenbush, Jr., was Government Liaison 
Chairman. 

The Arrangements Committee Chairmen 
appointed by Messrs. Roudabush and Ray 
were chiefly experienced Society workers. 
Howland Pike handled registration 


Members of the Committee of Honor. Left to right: Harold E. 
Edgerton, Massachusetts Institute of Technology; John M. 


Clark, General Manager, E. I. du Pont de Nemours & Co.; 
G. K. Hartmann, Technical Director, U. $8. Naval Ordnance 
Laboratory; Paul E. Klopsteg, Chairman of the Board of Direc- 
tors, American Association for the Advancement of Science. 
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smoothly and_ efficiently. Hospitality 
activities were the responsibility of Chair- 
man Fred W. Gerretson. Entertainment was 
under the auspices of Dean F. Lawson and 
banquet arrangements were handled by 
Dudley Spruill. Hotel arrangements were 
handled by Arthur Rescher. Nathan D. 
Golden was Reception Chairman. Stuart 
Cameron was Publicity Chairman. The 
Ladies Program was arranged by Henry M. 
Fisher. Mrs. Keith Lewis and Mrs. 
Garland C. Misener fulfilled the duties of 
hostess with competence and charm. 
Projection and Public Address and 
Recording areas in which “‘slip ups” 
are prone to occur — were in the capable 
hands of Wilson E. Gill and J. Clinton 
Greenfield. Transportation arrangements 
were made by Jack Jiruska. Frank Havlicek 
was Administrative Assistant during Con- 
gress week. The auditor was Charles E. 
McGown, assisted by Mrs. C. B. Smith of 
Byron Motion Pictures, Inc. The Awards 
Session (described later in this issue) was 
arranged by Joseph E. Aiken. Keith 
Lewis was Exhibits Chairman. Joyce 
Towles and Mrs. Ruth Ashton were on 
hand to expedite secretarial and other 
matters for Messrs. Roudabush and Ray. 


Interpretation 

One of the special services to be supplied 
by the Congress planners was that of 
interpretation. Garland C. Misener, as 
Interpretation Chairman of the Congress 
Arrangements Committee, handled the 
multifaceted problem skilfully. An expert 
from Georgetown University, Dr. Stefan 
Horn, was chosen to supervise the simul- 
taneous interpretation of all technical 
papers into the three official languages of 
the Congress, English, French and German. 
Copies of each author’s paper were studied 
beforehand by the translators to permit 
their simultaneous delivery in the two 
languages other than the author’s, then 
simultaneous interpretations were given 
for all the discussion following a paper. 
Prof. Horn also provided the three teams of 
interpreters at work during all sessions. 
Individual transistorized 4-channel radio 
receivers were issued to each registrant to 
permit him to “tune in’? the language he 
preferred. An additional channel was used 
for directly tuning the speaker, 
moderator, or voice from the floor. About 
800 units of the IBM wireless equipment 


were used. 


The teams of simultaneous interpreters at work in their booths 
overlooking the session auditorium. 


Of specia! assistance in this part of the 
program, as well as in preceding months, 
was Mrs. Lena Mans, of the Naval 
Ordnance Laboratory. She coordinated 
the manuscripts and supplied copies for 
the interpreters. She also assisted with 
copies for the press room and helped authors 
and Dr. Horn whose work and efforts 
went beyond the call of duty. 


Closed-Circuit 


Another useful feature of the Fifth 
Congress was the use of a closed-circuit 
television system. Monitors were placed 
in suitable locations throughout the hotel, 
including near the Registration Desk and 
in the Exhibit Area, so that delegates and 
visitors could be informed at any time as 
to what paper was being presented. The 
equipment was made available through the 
courtesy of Walter Reed Army Hospitai. 
Lewis Blair was Closed-Circuit TV Chair- 
man. 


Some Special Asststance 


Considerable credit for the smoothness of 
the functioning of the technical sessions 
is also due R. T. Van Niman who, without 
formal title, coordinated the mechanical 
aspects of the work of the Sessions Vice- 
Chairmen. Also, Ed Beckman, projectionist, 
spent the entire week, day and night, 


projecting motion pictures and slides, 
managing matters to obtain smooth 
operation and accomplish the speakers 


intent. Miss Lisa Léper supervised and co- 
ordinated the procurement of the discussion 
questions and _ contributions supplied 
written on a special form for the Congress. 

Photographs of the Congress have been 
supplied through the extensive and help- 
ful efforts of scientific photographers from 
the Naval Ordnance Laboratory: Roy 
Simpson, John Arena and Francis Smith. 

Motion-picture footage of the Congress 
was shot by William E. Youngs of the 
U.S. Information Agency. It is being edited 
and prints made by Reid H. Ray. 


Development of the Papers 
Program 


Begun nearly two years ago was an 
intensive correspondence campaign by 
Chairman Beard, who is Chief of the 
Photographic Division of the Naval 
Ordnance Laboratory. This correspondence 
not only solicited papers for the program 
but also generated interest in the Congress 


Max Beard, 5th Congress Chairman (right), and Dr. Schar- 
din, Chairman of the 4th Congress (left), talk with Dr. J. G. 
A. de Graaf, Chairman of the 6th Congress. 


among government research personnel 
throughout the country, and in universities 
and industry. 

Dr. J. S. Courtney-Pratt, in his capacity 
as Associate Program Chairman for 
Papers From Abroad, corresponded with 
more than 900 individuals in all parts of 
the world outside the U.S. It was largely 
due to his efforts that nearly half the 106 
papers and film presentations on the 
program came from overseas and Canada. 

More than 5000 copies of a four-page 
announcement with general information 
about the Congress were sent out early in 
1960. Nearer the Congress date som= 17,000 
copies of a handsome 20-page brochure, in 
two colors, containing full details and 
including a summary of the technical ‘ 
program and registration forms for the 
Congress, were distributed far and wide. 
Besides all members of SMPTE, the 
members of the Society of Photographic 
Scientists and Engineers received _ this 
brochure, which was produced in Washing- 
ton under the able direction of Byron 
Roudabush, with text supplied by Max 
Beard and others. 

The SPSE Symposium on Rapid Proc- 
essing was briefly announced in this 
brochure. 

Assisting Mr. Beard on the Technical 
Program Committee, besides J.S. Courtney- 
Pratt who has the continuing responsi- 
bility of Editorial Chairman for the 
Congress Proceedings, were Richard O. 
Painter, Associate Papers Program Chair- 
man; Morton Sultanoff, Associate Pro- 
gram Chairman for Congress Sessions; and 
James <A. Moses, Associate Program 
Chairman in Charge of Film Showings. 


National Delegates 


Papers from foreign countries were 
solicited by the fifteen National Delegates, 
each an_ internationally recognized 
authority in his field. The Delegate from 
Belgium was Dr. Franz Topfer; from 
Canada, Alexander Easson; Czechoslo- 
vakia, Vaclav Kolar; France, Ing. Mil. 
en Chef de 1°Cl. P. Fayolle; Germany, 
Prof. Dr.-Ing. H. Schardin; Greece, 
Prof. Dr. P. Santorini; India, Dr. Kartar 
Singh; Israel, G. Nahmani; Japan, T. 
Uyemura; Netherlands, Dr. J. G. A, de 
Graaf; Norway, Kaye Weedon; Sweden, 
Civ.-Ing. Tryggve Ramqvist; Switzerland, 
Prof. Dr. J. Eggert; Union of Soviet 
Socialist Republics, Dr. A. I. Tchernyi; 
United Kingdom, Dr. R. F. Saxe. 
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Topic Chairmen 


Topic Chairmen for Solicitation .of 
Papers in the United States were Robprt 
Betty, Willard E. Buck, Lincoln L. Endrl- 
man, William C. Griffin, Guy H. Hearon, 
Jr., William G. Hyzer, Glen H. Jones, 
John H. Niemeyer, Harry L. Parker, 
Nelson W. Rodelius, Loren E. Steadman, 
Morton Sultanoff, Vernon E. Taylor, 
John H. Waddell, Willett R. Wilson, 
Charles W. Wyckoff and A. M. Zarem. 

For scheduling the papers in sessions 
and for carrying out the timing of the 
sessions a great deal of credit is due Morton 
Sultanoff. 


Technical Program 
From a report by BERLYN BRIXNER 


The uniformly high caliber of the 
papers and the excellent arrangement of the 
Sessions make it difficult to single out any 
Sessions or group of papers as “out- 
standing’ or to point to one more than 
another as representative. 

The meeting was especially notable for 
its very broad coverage of the field, along 
with the presentation of some real ad- 
vancements. 

The bulk of some 106 papers and film 
presentations at the technical sessions 
came, as would be expected, from the 
U.S.A. In order of numbers, other papers 
came from England, France, Germany, 
Belgium, Switzerland, Czechoslovakia, and 
Japan. Proposed papers from India and 
Australia had interesting titles but were 
presented only by abstract. Some seven 
papers from Russia were summarized in a 
special presentation by Dr. A. I. Tchernyi 
arranged for the end of Friday morning’s 
Session. It is expected that several of 
these papers will be published in full, 
others as abridgments. They will appear in 
the Congress Proceedings, and some may 
also soon appear in the Journal. 

The largest class of papers was that 
which reported the application of high- 
speed motion-picture photography to in- 
dustrial engineering investigations and to 
basic scientific research. In these studies 
the framing rates ranged from a few 
hundred to a few million frames per 
second. The lower speeds were used to 
study canning machinery, outboard marine 
operation, coal pulverizing machinery, and 
atomic reactor engineering mechanisms. 
Speeds in the thousands of frames per 
second were used for the study of under- 
water pneumatic and spark sound generators 
and, especially, for macrophotography 
of such subjects as the action of a metal- 
cutting tool and the bubble formation in a 
liquid. Macrophotography studies of liquid 
sprays, fuel atomizers, and cellulose fiber 
suspensions required similar frame rates 
but a much shorter exposure time. The 
shortest exposure times and highest speeds 
were required for studies of exploding 
wires, dynamic strains in opaque materials 
(using photoelastic coatings), stereoscopic 
studies of shaped-charge-liner jet formations, 
the shock loading and compressibility of 
solids, the structure of ultrasonic air jets, 
liquid /solid impacts, hypersonic flow (using 
a differential interferometer), and _ the 
expansion of turbulence areas in gaseous 
shock phenomena. Two novel ballistic 
studies pointed the way toward more 


National Delegates to the 5th Congress. Front row, left to right: Ing. Mi), en Chef de Ie 
Cl. P. Fayolle, France; Dr.-Ing. Hubert Schardin, West Germany; D. Max Beard, United 
States; Dr. A. I. Tchernyi, Union of Soviet Socialist Republics. Back row: Dr. P. Santorini, 
Greece; Dr. R. F. Saxe, United Kingdom; Dr. Franz Topfer, Belgium; Alexander Eas- 
son, Canada; Civ.-Ing. Tryggve Ramqvist, Sweden; Dr. J. G. A. de Graaf, Netherlands; 
Kaye Weedon, Norway: Nikolai Zandin, Union of Soviet Socialist Republics. 


extensive applications of old _ velocity 
synchronization techniques. 

A mechanism was described which 
increases the frame rate of intermittent 
pin-registration cameras to a maximum of 
9600 pps. A break-through in rotating- 
mirror frame cameras gives a_ practical 
method of focal plane shuttering which 
permits a very short exposure time without 
loss of aperture in the million-frame-per- 
second range. A portable million-frame- 
per-second camera with twelve frames has 
been developed. 

The cameras of highest time resolution 
are the rotating-mirror sweeping-slit type. 
Intensive study of these has resulted in 
significant gains. Outstanding was an 
f/1 streak camera, especially for the study of 
sparks, with reflection optics for use in 
the ultraviolet or visible. Two other 
designs described had reflection optics of 
small aperture. Several papers described 
cameras of conventional but refined 
design. One paper revealed some novel 
properties of beryllium for radically 
diminishing the surface distortion § of 
rotating mirrers. 

The Kerr cell shutter has been improved 
by the development of superior control 
circuits which permit, in one case, repeti- 
tive and, in another, more efficient cell 
pulsing and better synchronization with 
flashtube ‘light sources, especially for 
reflected light photography. The image- 
converter tube, although it has been 
subject to development, continues to have 
low overall resolution potentialities at the 
highest speeds. However, there is consider- 
able progress in the use of some classes of 
these tubes for image intensification, and 
claims have been made for enormous light 
gains in certain applications. For instance, 
the intensifiers have been used successfully 
with flash x-ray techniques. And a novel 
optical scheme for intensifying under- 
exposed negatives was described. 

A number of papers described the 
production and use of improved light 
sources. There were reports (1) on new 
measurements of the characteristics of 


spark gaps and gaseous discharge lamps; 
(2) on intense, short-duration light flashes 
with surface brilliance up to perhaps one 
hundred times the Sun’s brightness and 
time durations shorter than a hundred 
millionth of a second; and (3) refinements 
in controlling the electric power exciting 
the lamps, which refinements make possibie 
the above-mentioned amazing light out- 
puts. Long-duration explosive light sources 
have been improved in ease of fabrication 
and constancy of illumination. There were 
reports on several novel applications of 
these lights to the photographic solution of 
research problems. 

Remote-control operation of high-speed 
cameras was the subject of papers describing 
part or all of the facilities at such American, 
British and French research centers as 
the Argonne National Laboratory, the 
Lawrence Radiation Laboratory, Aberdeen 
Proving Ground, the U.S. Naval Ordnance 
Test Station, the Atomic Weapons Re- 
search Establishment, the National Physical 
Laboratory, and the Laboratoire Central 
de l’Armement. Reports on these facilities 
continued on down the line to unit installa- 
tions for the operation of rotating-prism 
cameras, including both an underwater 
installation and a clever speed control 
permitting several runs per film roll; 
and the reports covered such control 
equipment details as automatic speed 
control for rotating-mirror turbine drives, 
a pulse program generator adjustable over 
an enormous range, and a quenched 
spark gap repetitive trigger scheme. 

Flash x-ray equipment has been in- 
creased in power, in one case to the mega- 
volt range. Emphasis was on repetitive 
high-powered pulsing to produce a series 
of images at rates up to 12,000 per second, 
Several applications of these techniques 
were described. 

Outstanding among sensitive materials 
is a direct-recording paper on which the 
latent image, formed by high-intensity 
light, is developed by exposure to low- 
intensity light. The speed of the paper 
makes possible fast recording with vibrating 
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Crawford H. Greenewalt, President, E. 
I, du Pont de Nemours & Co., guest 
speaker at the Congress Opening. 


mirror oscillographs. In addition, valuable 
information was given about the forced 
development of various high-speed films; 
and there were reports on two new studies of 
reciprocity failure. 

Valuable for the researcher who uses 
photographic instrumentation were reports 
on the interpretation uncertainties, informa- 
tion content, resolution limits, and even on 
the economic savings resulting from high- 
speed photography. 


The technical papers program was for 
practical purposes complete and in order 
as published in the September Journal, pp. 
609-682. The Final Program also showed 
the Session-opening short films, Session 
Chairmen, and the exact delivery time 
for each paper. 

An atypical Session, but one of unusual 
popular interest, took place Friday evening 
and consisted of films showing medical 
and biological applications of high-speed 
photography. The Session opened with 
a film on _ Blood-Cell Measurement 
presented by A. M. P. Brookes, Dept. of 
Engineering, University of Cambridge, 
for Dr. P. A. C. Monro, Anatomy School, 
University of Cambridge, England. A 
film on High-Speed Photography in 
Medical Research by E. S. Gurdjian, H. 
R. Lissner and L. M. Thomas, neurological 
surgeons, of Detroit, was presented by Dr. 
Thomas. One sequence of the film showed 
a human cadaver dropped onto a sheet of 
plate glass, with records obtained of the 
fall at 16 frames/sec and again at 1500 
frames/sec. The audience could see quite 
plainly the breaking of the glass and the 
movements of the head striking the glass. 
Some interesting points about rigor mortis 
were brought out during the discussion. 

Irving Rehman, a consultant to the 
Oceanic Research Division of the Naval 
Ordnance Test Station, presented a film 
on Photographic Problems, Techniques 
and Instrumentation in Sea Animal 
Locomotion Studies. The sea animal chosen 
for study was the porpoise, an animal of 
almost alarming intelligence. Trained to 
swim upon signal through a long, narrow, 
shallow tank, the porpoise was photo- 
graphed by high-speed cameras which 
recorded velocity, acceleration, drag, be- 
havior patterns and characteristic segmental 
and sequence movements. 

An extremely interesting film presented 
by Eric Lucey of the Dept. of Animal 


Genetics, University of Edinburgh, Scot- 
land, showed motion-pictures of vocal 
cords. 


Films, Session Opening 
Short Subjects 


In addition to the films shown as part of 
the Technical Sessions, an extraordinary 
and appropriate collection of short films 
shown at the beginning of various Sessions 
was a tribute to the devoted efforts and 
ability of the Associate Program Chairman 
in Charge of Film Showings, James A. 
Moses. 

The Monday morning Session was 
opened with the showing of two short 
films: Living in Space, a 13-minute color 
film by Aero-Space Division of Boeing 
Airplane Co.; and Space Pioneer, a 10- 
minute production by the U.S. Information 
Agency. 

An especially impressive and delightful 
film—Donald in Mathmagicland—preceded 
the Monday afternoon Session. Produced 
by Walt Disney, this 27-minute film has 
gained wide acclaim as “‘poetic,”’ “original,” 
and as “‘visual excitement.’’ The Tuesday 
morning session was preceded by a 10- 
minute film produced by Convair Astro- 
nautics, High-Speed Cineradiography. 

A timely and extremely impressive color 
film, Count Down at White Sands, was 
shown preceding the Tuesday afternoon 
Session. This film was produced by the 
U.S. Army Signal Missile Support Agency, 
White Sands Missile Range, N.M. Two 
extraordinary films, both with philosophical 
overtones, were shown on Wednesday: 
T Plus Infinity, produced by the Missiles 
and Space Division of Lockheed Aircraft 
Corp., was shown Wednesday morning; 
and Day Before Tomorrow, a 24-minute 
color film was shown Wednesday afternoon. 
This film was produced by the Ballistic 
Research Laboratories, Aberdeen, Md. 
Another film produced at the White 
Sands Missile Range was shown Thursday 
morning-——a highly technical and informa- 
tive film, Photo-Optics at White Sands, is a 
12-minute color film. Shown before the 
Thursday afternoon Session was Schlieren, 
a 19-minute film in color, a production of 
the Shell Oil Co. 

Another film on science, shown before 
the Friday morning Session, was Solids in 
the World Around Us, a 14-minute color film 
produced by the Central Scientific Com- 
pany of Chicago. 

Another strange, not exactly “off- 
beat,’’ but highly original film was The 
Revealing Eye, shown preceding the Friday 
afternoon Session. This is a 19-minute 
color film produced by the Shell Oil Co. 

The wonderful Walt Disney film, 
Mysteries of the Deep, was shown before 
the Friday evening Session. This 24- 
minute film is in Technicolor. The Saturday 
morning Session was preceded by an 
informative and technically excellent film, 
Principles of Digital Communications, a 16- 
minute production by Calvin Productions, 
Inc. 

The film scheduled before the final 
(Saturday afternoon) - session was The 
High-Speed Photography of Liquid/Solid 'm- 
pact produced by Laboratory for the 
Physics and Chemistry of Solids, Cavendish 
Laboratory, University of Cambridge, 
England. 


A special showing of Harvest Time in the 
Pacific Northwest was arranged on Saturday 
afternoon. This was an example of cine- 
matography to show modern farm combines 


working on the steep slopes of the rich 


wheat-lands of Washington, Oregon and 
Idaho. It is an 18-minute film in color 
produced by Reid H. Ray Film Industries. 


Ceremonies and Entertainment 


On Sunday afternoon two films were 
shown, a full-length feature, J Aim at the 
Stars, and a half-hour film, Man in Space. 
The feature film, produced by Columbia, 
is based on the life of Wernher von Braun, 
world-famous rocket scientist. It was 
filmed in Munich and had its world 
premiere there. The short film was pro- 
duced by Walt Disney. It combines live 
action and animation to dramatize sug- 
gested methods of getting Man into Space, 
including demonstration in detail of the 
launching of an Earth satellite. 

The official opening of the Congress 
took place Monday evening with addresses 
of welcome followed by a reception. Guest 
Speaker was Crawford H. Greenewalt, 
President, E. I. du Pont de Nemours & 
Co. who, in his spare time from running the 
du Pont Company, has gained wide fame 
for his photographs of humming birds and 
insects in flight. He is the author of a 
book, recently published by Doubleday & 
Co. Entitled Hummingbirds, it is lavishly 
illustrated with many astonishingly beauti- 
ful photographs. He is also a contributor to 
National Geographic Magazine. A friendly, 
informal talk by Mr. Greenewalt was 
illustrated by a film. A paper by W O. S. 
Johnson in the July 1960 issue of the Journal 
(pp. 485-488) acknowledges the “generous 
assistance’ of Mr. Greenewalt, for whom 
one of the two cameras described in the 
paper was originally produced. The 
camera built for Mr. Greenewalt, a 16mm 
high-speed camera, was first built for use in 
stuc ying the flight of birds. 

Tie Fifth Congress “party circuit” 
was unusually noteworthy, not only in 
terms of the variety of entertainment 
offered the Delegates and _ other dis- 
tinguished persons attending the Fifth 
Congress, but also for the formal occasions 
and the “fun-type’’ events. The first 
important social event was the reception 
which took place Monday evening in the 
Florentine Foyer, after Mr. Greenewalt’s 
talk. 

The following evening (Tuesday) was 
given over to the Awards Session, reported 
in later pages of this issue of the Journal. 
A special part of that evening was an 
entertaining and enlightening presentation 
of ‘‘Muscles to Missiles’? by J. Lewis Powell 
of the office of the Assistant Secretary of 
Defense. Wednesday evening was fun 
night: a charmingly informal evening 
planned for relaxation and amusement was 
highlighted by a floor show given by top 
entertainers supported by an _ 11-piece 
orchestra under the direction of Jack 
Minovich. 

The Fifth International Congress dinner 
was the main event for Thursday night, 
preceded by a cocktail party. The same 
careful planning that made previous 
social events so outstandingly successful 
resulted in a dinner of consequence. 
Following the dinner the guests were 
entertained by the U.S. Army Chorus of 
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35 male voices, under the direction of 
Captain Samuel Laboda. 

A Farewell Party was given Friday 
evening. This was an informal gathering 
at which old friends met to strengthen the 
ties of friendship and new friends made 
plans for the future. 

Interspersed with the main social events 
were tours and special occasions planned for 
the ladies. One of the most successful of 
these occasions was a three-hour Embassy 
Tour, during which the group was received 
at the Embassy of Israel and the Embassy of 
Japan. Embassy staff members welcomed 
the ladies and conducted them on a tour of 
the buildings. Many of the tour members 
commented on the atmosphere of gracious- 
ness and hospitality at both Embassies. The 
schedule allowed time for sightseeing by 
individuals or small groups on a basis of 
personal preference. With so much to see 
and so many spots of historic interest to 
visit in Washington, many of the ladies 
described themselves as ‘‘thrilled’’ with the 
visit. 


Registration 

Registration began early with a very 
heavy pre-registration and also a large 
registration beginning at 2.00 P.M. on 
Sunday. Including those attending the 
Equipment Exhibit, described below, over 
2000 registered at the Congress. Besides the 
National Delegates, substantial numbers 
of visitors traveled to the Congress from 18 
foreign countries, the largest contingents 
coming from England (32), France (22) 
and Germany (19). 

Congress registrants received a plastic 
briefcase which contained working ma- 
terials, the Final Program and information 
about Washington. Special enclosures were 
a Bibliography on High-Speed Photography, 
compiled by Elsie L. Garvin and distributed 
by courtesy of the Eastman Kodak Co.; 
and the SMPTE Reprint Volume 1, 
Series II, of “‘Instrumentation and High- 
Speed Photography,”’ a 187-page book. 


Distinguished Foreign Visitors 


Lending excitement to the total picture 
of the Fifth Congress were numbers of 


The high table at the Banquet in Honor of Foreign Delegates. Left to right: Glenn E. Matthews, Editorial Vice-President; Mrs. Mat- 
thews; Dr.-Ing. Hubert Schardin; Mrs. Beard; D. Max Beard, 5th Congress Chairman; Mrs. Simmons; Byron Roudabush, Local 
Arrangements Chairman; Norwood L. Simmons, President; Mrs. Servies; John W. Servies, Executive Vice-President; Mrs. Ray; Reid 
H. Ray, Convention Vice-President; Mrs. Roudabush. 


At dinner with the guest speaker before the Congress Opening. Front row, left to right: 
Harold E. Edgerton, Massachusetts Institute of Technology; Wilton R. Holm, Secretary; 
Crawford H. Greenewalt, President, E. I. du Pont de Nemours & Co.; Norwood L. 
Simmons, President; Dr.-Ing. Hubert Schardin, German-French Research Institute. 
Back row: Reid H. Ray, Convention Vice-President; Ethan M. Stifle, Financial Vice- 
President; G. Carleton Hunt, Treasurer; Glenn E. Matthews, Editorial Vice-President; 
Paul E. Klopsteg, Chairman of the Board of Directors, American Association for the 
Advancement of Science; John W. Servies, Executive Vice-President; Deane R. White, 
Engineering Vice-President; Garland C. Misener, Sections Vice-President. 


distinguished foreign visitors, many of them 
internationally known for their scientific 
achievements. 

One of the most interesting of these 
visitors was Mille. Marie Merle of the 
Centre de Recherches Scientifiques, In- 
dustrielles et Maritimes de Marseille, 
France. Although many women have made 
many significant contributions in many 
branches of science, a scientist of the 
importance of Mlle. Merle in this particular 
field is still sufficiently unusual to be 
worthy of note. Mlle. Merle is co-author 
with F. Canac of a paper on “‘A Study of 
the Structure and the Ultrasonic Emission 
of a High-Speed Air Jet With an Ultra- 
High-Speed Electronic Camera,’ which 
was presented during the Session on 
Applications — Flow Dynamics, held 
Saturday. 

Mention of a few other distinguished 


foreign visitors is made on a “spot check” 
basis to set forth examples that may be 
representative of the type of achievement 
and recognition accorded the many 
scientists at the Fifth Congress from 
countries other than the United States. 

One visitor, who might be described as 
a “‘veteran’’ of High-Speed Congresses, was 
W. D. Chesterman of the Royal Naval 
Scientific Service, who served as an active 
and extremely successful organizer of the 
Third High Speed Congress held in 
London. He is best known as an authority 
on flash tubes and underwater applications 
of high-speed photography and has con- 
ducted extensive research in this field. He 
is Chairman of the United Kingdom 
Committee on High-Speed Photography 
and is the author of a well-known treatise, 
Photographic Studies of Rapid Events. 

Another distinguished visitor from Great 
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One of the government displays adjoining the Equipment Ex- 
hibit. Below: two of the six aisles of commercial exhibits. 


Britain was John Hadland of John Hadland 
& Co., interest in high-speed 
photography and recognition of its im- 
portance to the progress of science has led 
him to take an active interest in research 
and promotion activities. 

Government activities in Great Britain 
in the high-speed field were represented by 
a distinguished group. E. W. Walker, who 
is world-renowned for his work in high- 
voltage x-ray equipment and high-speed 
Kerr is presently conducting re- 
search at the Atomic Weapons Research 
Establishment at Aldermaston, Berks, 
where ultra-high-speed rotating mirror 
cameras have been installed. 

A well-known name in_ high-speed 
circles is that of Dr.-Ing. Frank Friingel, 
has influenced the advancement of 
high-speed photography both as a science 
and as a business, especially in the field of 
stroboscopic light scources. 

A distinguished visitor from France was 
Paul Devaux of the Laboratoire Central 
de Armament, Arcueil, France. One of 
the long-time great names in the high-speed 
field, M. Devaux told the Second High- 
Speed Congress, held in Paris in 1954, of 
research, then in the initial stage, in 
techniques, equipments and possible ap- 
plications of high-speed photography. 
Continuing research engaged in by M. 
Devaux has resulted in the finding of 
solutions of many of the early problems 
uncovered by the previous stage of the 
research project. 


R. J. North of the National Physical 


whose 


cells, 


who 


900 


Laboratory at Teddington, Middlesex, 
England, (whose Fifth Congress paper on 
“High-Speed Photography Applied to 
High-Speed Aerodynamic Research at the 
National Physical Laboratory,’’ appears in 
the October 1960 Journal on pp. 711-719) 
is well known in high-speed and govern- 
ment circles for his achievements in the 
use of schlieren and interferometric tech- 
niques in connection with aerodynamics 
and wind tunnel studies. 

Another visitor, Karl Vollrath of the 
Institut Franco-Allemand de Recherches, 
St.-Louis, France, has long been recognized 
as an able scientist specializing in this 
particular field. 

A noted (and charming) visitor from 
Japan was Kiyohiko Shimasaki, Editor of 
Motion Picture Engineering (the journal of 
the Motion Picture Engineers Society of 
Japan). Representing the Japanese Society 
at the Convention, his three-fold activities 
of listening, learning and reporting were 
ably carried out. 

Among the many “visiting neighbors”’ 
from Canada was Spencer W. Caldwell 
of S. W. Caldwell Co. 

Besides Dr. A. I. Tchernyi, who is with 
the Research Laboratory of the State 
Optical Works, Leningrad, and was 
National Delegate for the Fifth Congress, 
the USSR sent a distinguished delegation 
under Nikolai Zandin as Delegation 
Chairman. Mr. Zandin came from the 
State Scientific Technical Committee, 
Moscow, as did Victor Baikov, Georgi 
Chnirman, M. Kudriashov, Juri Nesterik- 


| 


hin, Vladimir Tchnikrysov, Georgi Voit- 
sekhorski and Krmian Vorazdat. Migkhat 
Kazimov came from the Kasahis Scientific 
Academy, Alma-ata, USSR. 


Equipment Exhibit 

The special nature of the Congress, in 
contrast to a regular SMPTE convention, 
showed up prominently in the size and in 
the make-up of the Exhibit. The sixty 
booths available in the area were all filled, 
and a few additional ones had to be put in 
at the last minute for late-comers. 

The equipment shown was probably 
the largest collection of laboratory, studio 
and field devices for photographic instru- 
mentation ever assembled in one place. 
Products of major U.S. manufacturers in 
this specialized field, alongside many from 
Britain, Germany, Canada and Japan, 
ranged all the way from small precision 
components to great multi-ton interfer- 
ometers. The companies represented were: 


Animation Equipment Corp. 

Ansco Div., General Aniline & Film Corp. 
Arriflex Corp. of America 

Avco Corp., Research & Advanced Dev. Div. 
Barr & Stroud Ltd. 

Beckman & Whitley, Inc. 


_ Bell & Howell Co. 


Benson-Lehner Corp. 

Camera Equipment Co. 

Canadian Applied Research Ltd. 
Computer Measurements Co. 
Consolidated Systems Corp. 

E. I. du Pont de Nemours & Co. 
Eastman Kodak Co. 

Edgerton, Germeshausen & Grier, Inc. 
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Exhibit 


89th SMPTE Semiannual Convention 
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CANADIAN COURT | 
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FRE 
FREIGHT ELEVATORS 


POSITIONS OF 10 RECEPTACLE IN BASE BOARDS SHERATON 
AND FLOORS ARE SHOWN THUS @ as — 
OV RECEPTACLES MOUNTED IN WALLS 
APPROX 8 HIGH ARE SHOWN THUS @ 
MATER AL ON FLOOF 
SHERATON ROOM = HARDWOOD 
FOYER FOUNTAIN COURT & 
HUNTING PERMANENT CARPETING 
THE FLOOR IN THE CANADIAN COURT |S PERMANENTLY 
CARPETED. EXCEPT FOR A 24° SECTION AT THE 
EAST END. WHERE THE CARPET mar BE TAKEN OFF 


BOOTH 


RENTAL RATES 


Booth No. 
1to9 
10 

11 to 14 

*15 & 16 


17 to 24 37 to 42 FOR RESERVATIONS: 


25 to 28 43 to 45 
29 46 & 47 contact the Exhibit Chairman: 


30 & 31 KEN S. OAKLEY, Bell & Howell (Canada) Ltd. 
*Booths 15 & 16 are very small; therefore, both 88 Industry Street, Toronto 15, Ont. 


spaces will be rented as one unit for a total of $260.00. 


May 7-12, 1961 + King Edward Sheraton Hotel « Toronto, Canada 
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Fairchild Camera & Instrument Corp 
Field Emission Corp. 

Filmline Corp. 

Oscar Fisher Co. 

Flight Research, Inc. 

Florman & Babb, Inc. 

Dr.-Ing. Frank Friingel GmbH 
Heico, Inc. 

Kar! Heitz, Inc. 

Hi-Speed Equipment, Inc. 
Hollywood Film Co. 

Philip A. Hunt Co. 
Kelvin-Hughes Ltd. 

Kenyon Products, Inc. 

L. W. Photo Products Co. 

D. B. Milliken Co. 

Minnesota Mining & Mfg. Co. 
Motion Picture Enterprises, Inc, 
Neumade Products Corp. 

Nissei Sangyo Co., Ltd. 

O’Connor Engineering Laboratories 
Photo-Sonics, Inc. 

Peterson Sales & Engineering, Inc. 
Photo Animation, Inc. 

Precision Laboratories Div. 
Prestoseal Mfg. Corp. 

Polaroid Corp. 

Sylvania Electric Products, Inc. 
Traid Corp. 

Westinghouse Electric Corp., Lamp Div. 
Wollensak Optical Co. 

Car! Zeiss, Inc. 

Zoomar, Inc. 


The man responsible for organizing 
this impressive display, Exhibit Chairman 
Keith Lewis, capped the months of prepara- 
tion by ensuring smooth and efficient 
operation all week long. Keith and his good 
right hand, Rosemary Butler, between them 
expertly juggled the innumerable details 
necessary for the comfort of visitors and 
exhibitors. 

A special section had been set aside for 
displays by government agencies, arranged 
for by the Department of Defense. The 
Naval Ordnance Laboratory, the Naval 
Propellant Plant and the Army Ballistics 
Research Laboratory at White Sands, N.M., 
all had extensive exhibits of equipment and 
photographs. 

On Wednesday morning, October 19, 
the Equipment Papers and Demonstrations 
Session, where exhibitors had an opportu- 
nity of presenting some of their new products, 
drew an unusually large audience. The 
session was very ably conducted by Harry 
Teitelbaum of Hollywood Film Co., an 
exhibitor himself as well as SMPTE 
Convention Vice-President Elect. Rep- 
resentatives of the following companies 
made brief presentations: 

Carl Zeiss, Inc.: Zeiss Interferometer 

Beckman @& Whitley, Inc.: Model 339 
Continuous Writing Streak Camera 

Benson-Lehner, Inc.: Puppet Timing Sys- 
tem; Ultra-High-Speed Framing Camera 

Traid Corp.: Traid 180° Lens for 35mm 
Cameras and Photo-Sonics 16mm High- 
Speed Prism Camera 

Eastman Kedet Co: New Color Filme for 
High-Speed Motion-Picture Photography 

Wollensak Optical Co.: Lightweight Re- 
versal-Negative 16mm _ Film Processor; 
Fastax-Fastair High-Speed Camera Im- 
provements 

Polaroid Corp.: Polaroid-Land 
Products with 10-sec Development 

Ansco Div.: Ansco Automatic Recording 
Microdensitometer 

Flerman & Babb, Inc.: Acmade Mark II 
Editor 
Karl Heitz, Inc.: Kinoptik Lenses 
L. W. Photo Products, Inc.: L-W Industrial- 


Film 


\ 


ist 16mm _ Stop-Motion Instrumentation 
Projector 

Nissei Sanygo Co., Lid.: Hitachi High- 
Speed Motion-Picture Camera 

Prestoseal Mfg. Corp.: 16-35-70mm Butt- 
Weld Splicer for Intermixed Material 

Activity and interest were high in the 
Exhibit area each day of the Congress and 
many individuals who were not attending 
the Congress came from considerable 
distances to see the equipment. By the end 
of the week the number of visitors had 
reached 1000, in addition to registrants at 
the Congress. For those who may be 
interested, a list of these Exhibit visitors 
can be obtained on request from SMPTE 
headquarters. 


Symposium on High-Speed 
Processing 

Immediately preceding the Fifth Con- 
gress, on October 14-15, a two-day Sym- 
posium covering all phases of high-speed 
processing was conducted by the Society 
of Photographic Scientists and Engineers at 
the Shoreham Hotel. The importance of, 
and interest in this specialized field was 
shown by the large registration — more 
than 500. 

Specific areas of the broad, general 
topics of fundamental studies, fast and 
simple methods, new fast processing 
materials and advances in equipment 
design were explored in 26 papers presented 
during four Sessions. The Friday Morning 
Session was opened by an invited paper by 
George T. Eaton on “The Revolution in 
Photographic Processing.’’ Another invited 
paper, by Edward K. Kaprelian on 
“Future Military and Commercial Ap- 
plications of Short Access Time Photog- 
raphy,’ was presented at the Saturday 
Morning Sessions. Other papers discussed 
new equipments and processes specifically 
and in detail. 

The papers are planned for publication 
by the SPSE in its journal, Photographic 
Science and Engineering, Box 1609, Main 
Post Office, Washington, D.C. 


Proceedings 

All of the papers presented at the Fifth 
Congress will be reviewed by the Board 
serving under Dr. J. S. Courtney-Pratt, 
Editorial Chairman for the Proceedings. 
Papers will be printed in English with 
abstracts in French and German. The 
Discussions (questions and answers) which 
followed presentations of the papers will be 
published in the Proceedings. The copy for 
the Discussions was gathered and super- 
vised during the Congress by Miss Lisel 
Léper from the Institut Franco-Allemand 
de Recherches, St.-Louis, France. The 
discussions were also recorded in three 
languages on tape as an additional guide 
for preparing the Proceedings copy. 

A considerable number of the papers 
will appear in the SMPTE Journal before 
publication of the Proceedings. These are 
chosen from the Sessions on other than 
special applications. 

The Editorial Board for the Proceedings is: 


Max Beard, U.S. Naval Ordnance Laboratory 

R. M. Betty, Lockheed Missiles 

Berlyn Brixner, Los Alamos Scientific Laboratory, 
Univ. of California 

W. E. Buck, Boulder, Colo. 

H. E. Edgerton, Massachusetts 

Technology 


Institute of 


Carlos Elmer, Traid Corp. 

Lincoln L. Endelman, Martin-Orlanco 

A, M. Ericson, U. S. Naval Ordnance Laboratory 

David C. Gilkeson, Wollensak Optical Co. 

William C. Griffin, U. S. Naval Ordnance Test 
Station 

Guy Hearon, Benson-Lehner Corp. 

John H. Hett, Hett Associates 

Thomas E. Holland, Beckman & Whitley, Inc. 

W. G. Hyzer, Janesville, Wis. 

Sigmund J. Jacobs, U. S. Naval Ordnance 
Laboratory 

W. O. S. Johnson, E. 1. du Pont de Nemours & Co. 

Karl Leistner, U.S. Army Signal Research and 
Development Laboratory 

Glenn E. Matthews, Eastman Kodak Co. 

Albert May, U.S. Naval Ordnance Laboratory 

Richard O. Painter, General Motors Proving 
Ground 

F. H. Perrin, Eastman Kodak Co. 

A. C. Robertson, Eastman Kodak Co. 

Th. W. Schmidt, Office of Ordnance Research 

Morton Sultanoff, Aberdeen Proving Ground 

Vernon Taylor, U.S. Public Health Services 

L. R. Teepie, Beckman & Whitley, Inc. 

H. I. Trenary, General Electric Co. 

Willett R. Wilson, Westinghouse Electric Corp. 

A. M. Zarem, Electro-Optical Systems, Inc. 


Publication is expected by mid-1961; 
the exact date of publication and the price 
of the volume will be announced as soon as 
the final schedule is laid down. Many 
requests for information about the Pro- 
ceedings have been received at SMPTE 
Headquarters and a Tentative Order 
Form is available upon request to facilitate 
indications of interest. 

A number of inguiries have also been 
made about the published proceedings of 
previous Congresses. In some instances, 
papers presented at the Fifth Congress 

scribed the continuation of experiments 
or the results of research first described in 
papers presented at previous Congresses. 
These Congress Proceedings have been 
published: 

First International Congress on High-Speed 
Photography (Symposium at the 72d SM- 
PTE Convention, October 1952, Wash- 
ington, D.C.): All available papers were 
published in High-Speed Photography, Vol- 
ume 3, SMPTE, New York, 1954. 359 pp. 
6 X 9 in. Price $4.50. Papers are printed 
in English. 


Second Congress (2éme Congres Inter- 
national de Photographie et Cinématog- 
raphie Ultra-Rapides), September 1954, 


Paris: Proceedings (Photographie et Cinématog- 
raphie Ulira-Rapides) published (1956) by 
Dunod, 92 rue Bonaparte, Paris 6. 455 pp. 
8} xX 11 in. Price $17.25. Papers 
are printed in the language in which they 
were given, with summaries in English, 
French and German. 

Third Congress on High-Speed Photog- 
raphy, September 1956, London: Pro- 
ceedings published (1957) by Butterworths 
Publications Ltd., 88 Kingsway, London 
WC2; in U.S. by Academic Press Inc., 
111 Fifth Ave., New York 3. 417 pp. 
9} X 6 in. Price $13.00. Papers are 
printed in English. 

Fourth Congress (IV. Internationaler Kon- 
gress tiber Kurzzeitphotographie und Hech- 
frequenzkinematographie), September 1958, 
Cologne: Proceedings ( Kurzzeitphotographie ) 
published (1959) by Verlag Dr. Othmar 
Helwich, Darmstadt, Hoffmannstr. 59. 
340 pp. 7 X 10 in. Price $22.00. Papers 
are printed in the language in which they 
were given, with summaries in English, 
French and German. 
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(4 subsidiary of Du Art Film Labs., Inc.) 
245 West 55th St., New York 19, N. Y. ¢ PLaza 7-4580 


IN CANADA: ASSOCIATED SCREEN INDUSTRIES, Ltd. * 2000 Northcliff Avenue, Montreal, Canada 
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J. Lewis Powell, Special Assistant on the 
staff of the Assistant Secretary of Defense, 
guest speaker at the Awards Session. 


A special session for the made in advance 
of awards was held the evening of October 
18 in the Sheraton Hall with President Nor- 
wood L. Simmons presiding. Guest speaker 
was J. Lewis Powell, of the Office of the 
Assistant Secretary of Defense who spoke on 
“Muscles to Missiles.”’ Session arrange- 
ments were under the direction of Joseph 
E, Aiken of the U.S. Naval Photographic 
Center. 

Some of the special activities and ac- 
complishments of the Society were reflected 
in awards and citations other than those 
given each year. 


Special Citations 
Citation to John Waddell 


John Waddell was presented with a cita- 
tion in recognition of his efforts in bringing 
about the first International Congress on 
High-Speed Photography which was held 
in Washington, D.C_, under the sponsorship 
of the Society of Motion Picture and Tele- 
vision Engineers and concurrent with the 
72d SMPTE Convention. As the Certificate 
stated, this was “in recognition of his out- 


ne 


Dr.-Ing. Hubert Schardin receives the E. I. du Pont Gold Medal 
Award from President Norwood L. Simmons. Garland C. 
Misener, Chairman of the Award Committee, is at the left. 


New Fellows of the Society. Front_row, left to right: Sigmund J. Jacobs, Hubert Schardin, 
Charles W. Wyckoff, John R. Turner, Richard E. Putman. Back row: Morton Sultanoff; 
Robert C, Rheineck, Neal G. Keehn, Fred J. Scobey, Eldon Moyer, Jerome C. Diebold- 


standing service and able leadership in the 
organization of the first International Con- 
gress on High-Speed Photography in 
Washington, D.C., October 6-10, 1952, 
which served to initiate a continuing series 
of international symposia providing for the 
free interchange of scientific and tech- 
nological thought in the field of high-speed 
photography.” 


Progress Reports 

A Special Citation was made in advance 
to Lloyd Thompson for ‘‘outstanding serv- 
ices as Chairman of the Society’s Progress 
Committee in the preparation of five ex- 
cellent reports on world progress in motion- 
picture and television engineering and in- 
strumentation and _ high-speed pho- 
tography.” Mr. Thompson retired this year 
as Chairman of the Progress Committee 
after five years of service. 


Control Techniques in Film Processing 


In recognition of the monumental task 
performed by Walter I. Kisner, Chairman, 
and the Subcommittee of the SMPTE 
Laboratory Practice Committee which pre- 


pared Control Techniques in Film Processing, 
citations were given earlier to members of 
the Subcommittee and Chairman Kisner 
who also was coordinator and editor of the 
book. 


Scrolls to National Delegates 

As a special gesture of appreciation a 
certificate was presented to each of the 
National Delegates, ‘‘in recognition of serv- 
ices to the Fifth International Congress.” 


E. I. du Pont Gold Medal 


First recipient of the newly established 
E. I. du Pont Gold Medal Award is Prof. 
Dr.-Ing. Hubert H. Schardin, Director of 
the German-French Research Institute, 
St.-Louis, France. The award was made in 
recognition of his outstanding career and 
pioneering work in the field of high-speed 
photography. 

This award will be offered annually to an 
individual selected by the SMPTE for out- 
standing contributions to the development 
of techniques and equipment in the fields 
of instrumentation and high-speed pho- 


Ub Iwerks, Walt Disney Productions, holds the Herbert T. Kal- 
mus Gold Medal Award presented to him by President Nor- 
wood L., Simmons, while William E. Gephart, Jr., Chairman of 


the Award Committee, looks on. 
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ROCK iSLAND, ILL.—With an alert on-the-spot 
cameraman plus speedy film processing, WHBF-TV 
recently telecast motion picture coverage of a local 
criminal capture only 33 minutes after the event. 

At 9:28 p.m. an alert WHBF-TV newsman shot 
the action and rushed to the station. By 9:40 the 
film was started through their Labmaster film proc- 
essor. And at 10:01 this film was lead story on the 
regular WHBF-TV Sunday night newscast. 

“Motion picture coverage of late-breaking news 
was extremely difficult,” says the WHBF-TV news 
chief, Jim Koch, “prior to installing our automatic 


HOUSTON 
FEARLESS 


DIVISION OF HOUSTON FEARLESS CORP 
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Houston Fearless Labmaster. But now our normal 
processing deadline for news film is a short 35 
minutes before going on the air.” 

In addition, the station speeds film processing of 
sports, special events, and locally produced com- 
mercials with the efficient, profit-making Labmaster 
— more than 35 miles of action-packed film yearly! 

The WHBF-TV story is typical of the many ad- 
vantages TV stations across the country get from | 
Labmaster’s fast, quality film processing. Your sta- 
tion could profit too! For complete Labmaster de- 
tails mail this coupon today. 


HOUSTON FEARLESS DIVISION 

11827 W. Olympic Blvd., Los Angeles 64, California 
Pleese send catalogs and prices on ([) B&W Labmasters 
Camera Heads Dollies Tripods Camera 
Pedestals () Remote Control Heads 
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tography. The E. I. du Pont Gold Medal 
Award is sponsored by the Photo Products 
Department of E. I. dius Pont de Nemours 
and Company. The firm has been a major 
supplier of film to the motion-picture in- 
dustry since 1925 and has made a number of 
significant contributions to the development 
of motion-picture film through its broad 
research program. 

The citation was read by Garland C. 
Misener, Chairman of the Ad Hoc Com- 
mittee on Special Awards: 


Over the past twenty-five years, Pro- 
fessor Schardin has carved a singularly 
outstanding career in the field of high-speed 
photographic instrumentation, and_ in 
ballistic studies applying this instrumenta- 
tion. In recognition of his originality, in- 


wie 
Bier t) 


& 


Otto H. Schade, Radio Corp. of America, center, is presented 
with the Progress Medal Award by President Norwood L. 
Simmons. Deane R. White, Award Committee Chairman, is at 


the left. 


genious inventiveness and_ exceptional 
ability, many of the techniques and physi- 
cal events observed by these techniques 
bear his name. Time does not permit a list- 
ing of his papers, many of which are classics 
in the instrumentation and physical re- 
search fields. It seems more appropriate, on 
this occasion of the first presentation of the 
E. I. du Pont Gold Medal Award, to 
acquaint you with the man, since everyone 
in photographic instrumentation, or its 
scientific applications, is acquainted with 
Professor Schardin’s technical accomplish- 
ments and publications. 

In 1927 he entered the Geheimrat Mili- 
tary Institute of Professor Carl Cranz, the 
founder of modern ballistics, where he ob- 
tained his doctorate in physics in 1934. His 
thesis, which followed many earlier publica- 


tions on high-speed photographic tech- 
niques dating back to 1929, was the result 
of an outstanding research project covering 
high-speed photographic instrumentation 
for ballistic events, and was entitled ‘“The 
Quantitative Application of the Schlieren 
Method.” Professor Schardin was soon 
appointed as assistant to Professor Cranz. 
In 1935 they were commissioned by the 
Chinese to establish the first military insti- 
tute in China. 

After a year in China, Professor Schardin 
was appointed to the position of Director 
of the Ballistic Research Institute of the 
Technical Air Force Academy in Berlin. 
The Academy soon built the reputation 
of being the most outstanding ballistic and 
high-speed photographic institute in the 
world. New techniques which led to the de- 


Dr. William F. Schreiber, Massachusetts Institute of Tech- 
nology, recipient of the Journal Award, talks with President 
Norwood L. Simmons and James L. Wassell, Chairman of the 
Award Committee. 
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“MOVIELAB BUILDING, 619 W. 54th ST. 
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¥e developing color negatives e additive color printing « reduction printing including A & B ecolor 
slide film processing * blowups e internegatives « Kodachrome scene-to-scene color balanced 
printing « Ektachrome developing and printing registration printing ¢ plus complete black and 
white facilities including cutting rooms, storage rooms and the finest screening facilities in the east. 


velopment of the well-known Askania 
bombsight, to analysis of armor penetration 
by solid shot and shaped charge, and many 
more developed under the capable direction 
of Professor Schardin. 

At the end of World War II, most of the 
staff of the Academy moved to the Lake 
Constance area where remnants of the Air 
Force Technical Academy were housed. 
Soon, General Fayolle and a group of top 
French scientists visited Professor Schardin, 
and were impressed by his modern ballistics 
concepts. Later, in June 1959, President 


Student Award win- 
ners with President 
Norwood L. Simmons 
and James L. Wassell, 
Chairman of the 
Award Committee. 
Left to right: Richard 
Burkhart, Mr. 
Wassell, Conrad Strub 
and Dr. Simmons. 


DeGaulle and the French Congress ap- 
proved the establishment of the Joint 
French-German Institute St.-Louis, with 
Professor Schardin as Scientific Director, 
the position which he now holds. 

Professor Schardin is not content merely 
with his important official responsibilities. 
He is also an active lecturer as Director of 
Technical Physics at the University of Frei- 
burg. 

He has also established, and is active in, 
an Adult Education School in his home 
town of Weil am Rhein, which stresses both 
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technical and non-technical education. 
As an extension of work with the Fraunhofer 
Society, the Ernst Mach Institute has been 
set up under Dr. Schardin’s directorship. 
Here he is free to extend nonmilitary studies 
in his favorite research projects on brittle 
fracture processes and related high-speed 
events. 

At home, his wife and four daughters and 
his friends enjoy color slide shows of Pro- 
fessor Schardin’s excellent collection of 
flower pictures. 

Those who have been fortunate enough 
to have personal contact with Professor 
Schardin, recognize in this quiet, unpre- 
tentious man, an outstanding ability to 
grasp any situation with penetrating in- 
sight, and a determination and drive 
which will not be deterred however great 
the difficulties. 

The presentation of the SMPTE E. I. du 
Pont Gold Medal Award to Professor 
Schardin is not only recognition of his 
stellar career, but it is also recognition of his 
current achievements, which have grown in 
significance with each new development, 
adding greatly to the universal knowledge of 
ballistic phenomena through high-speed 
photographic instrumentation. 


In accepting the award, Prof. Schardin 
said: 

It is a very great honor for me to receive 
today the E. I. du Pont Gold Medal Award 
of the Society for 1960. 

For more than 30 years I have been work- 
ing in the field of high-speed photography. 
I consider this Gold Medal not only as a 
recognition of my own work but also as a 
visible sign that high-speed photography 
has become an important tool of research in 
opening the world of high-speed phenom- 
ena. In 1864, the first professor holding a 
chair for photography at the Technical 
University in Berlin, Vernanne Vogel, 
said in a talk he gave in memory of Louis 
Jacques Daguerre, the first famous person 
in France who had taken permanent pho- 
tographic pictures: ‘“‘What the invention of 
printing did for the preservation of thoughts 
and ideas the invention of photography does 
and will do for the recording of the visible 
world.” 

We cannot conceive of the modern world 
without photography, not only to take por- 
traits, or to produce souvenirs, but also for 
scientific purposes: to record an exact 
image of a physical phenomenon at a 
definite time. However old-fashioned pho- 
tography does not give us what we believe is 
essential for recording motion. 

At the end of the last century and thanks 
to the work of Anschutz, Edison, Lumiere, 
Messter, and others, cinematography was 
born. 

The continuous sequence of frames en- 
ables us to record our surroundings in a dy- 
namic fashion — in a similar manner as we 
see it with our eyes — and to reproduce this 
moving picture as often as we want to. But 
whereas normal cinematography repro- 
duces only what we can see with our eyes, 
high-speed cinematography or high-speed 
photography opens up a new world — the 
world of rapid events, which we may call 
high-speed physics or short-time physics. 

For the first cas*, the frames of a high- 
speed cinematographic series are used for a 
physical evaluation but —if the frames 
are projected — the high-speed phenom- 
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enon can be followed with the eyes. The en- 
largement of the time goes up to a million 
times as the electronic space microscope. 

This possibility of the projection of a 
high-speed phenomenon must be suf- 
ficiently appreciated ; because by reviewing 
such a high-speed film one obtains a direct 
feeling for events which do not necessarily 
agree with our normal experience. For in- 
stance, the inertia of mass plays a much more 
important role in high-speed events. And I 
believe to be justified to claim that even a 
good physicist is more frequently guided in 
judging a physical event by his feelings than 
he himself believes. 

I became an enthusiast of high-speed- 
photography, thanks to the inspiration 
from my teacher, Carl Cranz, 35 years ago. 
He was a ballistic expert and found out that 
high-speed photography is a very important 


tool to establish a physical understanding of 
ballistic events. 

If I succeeded in contributing a little bit 
to the development of high-speed pho- 
tography itself, and in applying high-speed 
photography for several research problems, 
I emphasize that this was only possible (1) 
by the foundations I owe to my teacher, 
Carl Cranz; and (2) by luck, that for 25 
years I was surrounded by a number of 
very able co-workers, some of whom are 
present here today. 

At this moment, I would like to add to the 
thanks which I owe to the Society of Motion 
Picture and Television Engineers which has 
honored me with the E. I. du Pont Gold 
Medal Award, and with thanks to my 
colleagues who work together with me in 
the field of high-speed photography in the 
laboratories in St.-Louis, France, and in 
Freiburg, Germany. 


Scratches on Film 
Irritate Audiences 


Scratches are havens for dirt, and 
refract light improperly. On the 
screen, they mar the picture and may 
distract attention. If on the sound track, 
they produce offensive crackling. 


Fortunately scratches can almost 
always be removed — without loss 
of light, density, color quality, 


or sharpness. 


Write for brochure 


EERLESS 


FILM PROCESSING CORPORATION 
165 WEST 46th STREET, NEW YORK 36, NEW YORK 
959 SEWARD STREET, HOLLYWOOD 36, CALIF. 


Honor Roll 


The name of Oskar Messter was placed 
on the Honor Roll of the Society. Names on 
the Honor Roll, now numbering 23, are 
those of distinguished pioneers who were 
Honorary Members of the Society or whose 
work has been posthumously recognized as 
fully meriting this award. 

The citation was prepared by the 
Honorary Membership Committee under 
the Chairmanship of Charles R. Fordyce: 


In 1895 Oskar Messter of Berlin, Ger- 
many, began work on his noteworthy inven- 
tions of motion-picture equipment. His first 
projector was built and sold in 1896. Also in 
that year he started to make entertainment 
films and was author, director, processor, 
printer and projectionist of many of them. 

Between 1896 and 1920 he brought out 17 
new models of projectors, including several 
which used the principle of optical compen- 
sation. His first camera was built in 1896. 

He owned and operated several large 
studios in Berlin and one in Vienna during 
his lifetime. In 1901 he founded the Kosmo- 
graph Company (later known as Messter 
Film GmbH) which specialized in the 
manufacture and professional demonstra- 
tion of equipment as well as motion-picture 
production. In October 1914 he started 
the “‘Messter Week,’? a weekly newsreel 
which became famous through its truthful 
news reporting. 

Starting about 1903 he began designing 
and building various electrical equipment 
for the synchronization of projected motion 
pictures with sound from phonograph 
records. 

He gave performances in Europe and at 
the World’s Fair in St. Louis in 1904. By 
1913, over 500 theaters in Europe had in- 
stalled his synchronizer called the Biophone. 

In 1900 he began experimenting with 
color motion pictures and built a triple-lens 
camera for additive-color cinematography. 
This camera and other equipment built by 
Messter are on display in the German 
Museum in Munich. 

For his distinguished contributions to 
many fields of cinematography, he was 
awarded on December 1, 1927, the first 
Oskar Messter Medal of the Deutsche 
Kinotechnische Gesellschaft. Messter was 
the first president of this important technil 
cal society in 1920. In 1936, the Technica- 
University of Berlin granted him the title of 
Honorary Senator in recognition of his serv- 
ices to university education. The German 
Museum in Munich appointed him a life 
member of its committee and bestowed on 
him the golden museum ring. 

A review of his more than 60 German 
patents shows the tremendous versatility 
of this inventive mind. For nearly 50 years, 
this distinguished German pioneer dedi- 
cated his life to the development and im- 
provement of the science and the art of mo- 
tion pictures. He has earned for himself a 
well-deserved place among the outstanding 
pioneers in cinematography. The SMPTE 
takes pride in adding the name of Oskar 
Messter to its Honor Roll. 

(See also “Oskar Messter and His 
Work” by Albert Narath in the October 
1960 Journal, pp. 726-734.) 
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| 10 OUT OF 15 IN-PLANT 
| FILM AWARDS’ WON WITH 


Congratulations to our prizewinning 


: Arriflex customers and the directors of 
their award-winning films: 


CONVAIR-SAN DIEGO 
R. M. Hall (2 awards) 


DOUGLAS AIRCRAFT COMPANY 
Bill Gibson 


E. |. DU PONT DE NEMOURS 
Ken Houtz 


GENERAL ELECTRIC COMPANY 
Joseph F. Brickley 


LINK-BELT COMPANY 
L. B. Warnock 


LOCKHEED AIRCRAFT CORPORATION 


; J. Kermit Echols (2 awards) 


NORTH AMERICAN AVIATION 
Robert J. Gunther and Bill Brose 


UNITED AIR LINES 
Ira Thatcher 


through-the-lens 
viewing-while-filming; auto- 
matic buckle switch; diver- 
gent 3-lens turret; regis- 
tration pin in precision film 
gate; variable-speed elec- 
tric motor 


Rear view, showing Arri- 
flex 16’s distinctive 
components: eyepiece 
of direct-viewing finder; 
tachometer; footage and 
frame counters; variable 
speed control for the 
motor. 


Unique turret design 
permits any 3 lenses, 
from extreme-wide-ongle 
to 300 mm telephoto, to 
be mounted simultane- 
ously without mechanical 
or optical interference 
with one another. 


Arriflex Sound Blimp plus 
400-foot magazine and 
synchronous 42V motor 
convert Arriflex 16 to an 
efficient production 
camera for industrial, 
sound stage, and loca- 
tion filming. 


Blimp, doors open — 3 sep- 
arate doors provide easy 
access to interior; one on 
top to permit mounting 
magazine; one in front for 
access to lens turret; and 
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camera. 


*ANNUAL INDUSTRIAL FILM AWARDS -conducted by the publishers of Industrial Photography magazine. 
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Of the fifteen 1960 Industrial Film Awards, ten went to films shot 
with Arriflex 16mm and 35mm cameras...a record unmatched by 
any other camera! A record approached only by Arriflex’s winner- 
majority showing last year. 


Why Arriflex? Simply because the Arriflex does the job better and 
more easily, faster and more economically! You ought to try one 
of these world-famous motion picture cameras soon. 


ARRIFLEX CORPORATION OF AMERICA e 257-K PARK AVENUE SOUTH, NEW YORK 10, N.Y. 
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Fellows 


The following members were raised to 
the rank of Fellow. Certificates were pre- 
sented by Ethan M. Stifle, Financial Vice- 
President: 

Richard E. Putnam 
Robert C. Rheineck 
Hubert H. Schardin 
Fred J. Scobey 


Edw. P. Ancona, Jr. 
Jerome C. Diebold 
George C. Higgins 
Sigmund J. Jacobs 
Neal G. Keehn Morton Sultanoff 
Eldon Mover John R. Turner 
Richard S. O’Brien Charles W. Wyckoff 


Journal Award 


The 1960 Journal Award was presented 
for the paper “Synthetic Highs—An Ex- 


perimental TV Bandwidth Reduction Sys- 
tem,”’ to the authors, William F. Schreiber, 
Christopher F. Knapp and Norman D. Kay. 
The paper, published in the August 1959 
Journal, describes an extensive research 
project carried on by the authors at Tech- 
nicolor Corp. 

For Honorable Mention, the Journal 
Award Committee chose a group of three 
papers entitled, ‘‘An Engineering Approach 
to Television Film,’ which appeared in the 
November 1959 issue of the Journal. The 
authors are L. J. Murch, Harold Wright 
and Rodger J. Ross, all with the Canadian 
Broadcasting Corp. 

James L. Wassell, Chairman of the Com- 
mittee, read the Journal Award citation. 
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Student Member Award 


The Student Member Award was pre- 
sented to Richard E. Burkhart and Conrad 
A. Strub of Rochester Institute of Tech- 
nology for their paper ““Development De- 
termination by Infrared Sensitometry.”’ 

The Student Member Award was created 
to afford special recognition to those Society 
Members who are today preparing them- 
selves for positions in the motion-picture 
and television field. 


Progress Medal 


1960 Progress Medal of the Society was 
presented to Otto H. Schade, Sr., staff en- 
gineer at Radio Corporation of America in 
Harrison, N. J., for outstanding technical 
contributions to the progress of engineer- 
ing phases of the motion picture and tele- 
vision intigptries. The citation, prepared by 
the Progress Medal Award Committee, 
was read by Deane R. White, Chairman: 


Dr. Schade was born in Germany and 
studied at the Technische Hochschule, 
Berlin-Charlottenburg, from 1922-1924. 
In 1933 he received an honorary degree of 
Doctor of Electrical Engineering from 
Rensselaer Polytechnic Institute. 

In 1926 he came to the United States and 
was employed by A. Atwater-Kent, Inc., 
as an engineer specializing in audio 
systems. He joined the Electron Tube Divi- 
sion of RCA in 1931 and since that time has 
been engaged in broad studies of electron 
tubes and their influence on the perform- 
ance of audio and video systems. In the 
course of this work he found it necessary to 
originate methods and techniques for evalu- 
ating and specifying the several elements 
of a television or motion-picture system 
which determine its overall performance. 
His development of the sine wave response 
technique is recognized as a valuable con- 
tribution to the analysis of such systems. 
His numerous investigations in the motion- 
picture and television fields have resulted 
in many significant contributions to the 
technical literature, one of the most recent, 
“The Quality of Color Television Images 
and Perception of Color Detail,’ receiving 
Honorable Mention in the 1958 Journal 
Award. 

For his outstanding accomplishments in 
the fields of television and motion-picture 
science and engineering Dr. Schade has 
been granted 75 U.S. patents. In 1941, the 
National Association of Manufacturers be- 
stowed upon him its Modern Pioneer 
Award. He received the Morris Liebman 
Memorial Prize of the Institute of Radio 
Engineers in 1950. SMPTE honored him 
with its David Sarnoff Gold Medal in 1951 
for his outstanding accomplishments in out- 
lining the potentialities of television and 
film systems as to the fidelity of photography 
and reproduction of images. He is a Fellow 
of the IRE and of this Society. 

Dr. Schade is presently engaged in re- 
search on the extension of electron tube 
theory and the electrical and thermal 
design of nuvistor tubes. 


Herbert T. Kalmus Gold Medal 


Ub Iwerks, Director of Technical Re- 
search at the Walt Disney Studio in Bur- 
bank, California, was awarded the 1960 
Herbert T. Kalmus Gold Medal Award for 
his outstanding contributions to the tech- 
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HEC 


Hot Splicers 


Now Available 
in 
Custom Built 


Cases 


NO DOWN TIME 

WHEN YOU USE HFC SPLICERS 

DOUBLE SCRAPING BLADES ON ALL UNITS 

MACHINE BLADES GROUND TO CLOSE TOLERANCES 
SEPARATE PROFESSIONAL SCRAPING BLOCK 

NO DOWN TIME WHEN SCRAPING BLADES BECOME DULL 
CHANGE BLADES IN SECONDS 


SPHCIAL OFFER! 


8 tes 16 - 35/32 - 


SPLICER (FS-70-1) 
perf +1) 
SPLICER (FS-816) $229.50 & SPLICER (FSC-1) 
CUSTOM BUILT CASE de 70:2) Military CUSTOM BUILT CASE 
1 PINT OF CEMENT...... # 1 PINT OF CEMENT 
1 PINT OF ACETONE CUSTOM BUILT CASE 1 PINT OF ACETONE 


1 PINT OF CEMENT 
100 SCRAPING BLADES ... pert OF ace 100 SCRAPING BLADES ... 


TOTAL VALUE SPECIAL 
SPECIAL 


THIS OFFER EXPIRES MARCH 31, 1961 
Es 
HOLLYWOOD FILM COMPANY 956 Seward, Hollywood, California, HO 2-3284 - 524 West 43rd St., New York LO 3-1546 
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nology in equipment and processes for the 
making of color motion pictures. 

W. E. Gephart, Chairman of the Kalmus 
Award Committee, read the citation, pre- 
pared by the Committee, which states in 
part: 

Mr. I[werks directed and supervised the 
technical aspects in the making of color 
military training films during the war years. 
He developed the double-headed optical 
color printer for combining live action and 
cartoons which was used on such pictures 
as Song of the South and Saludos Amigos and 
developed the color correction masking 
process and color separation method used 
in 16mm color blow-ups to 35mm used in 
Disney’s True Life Adventure series. He was 
largely responsible for developing the 


successive exposure method used to photo- 
graph color cartoons and has worked with 
the color paint laboratory at the Disney 
Studio in developing the cell color paints 
that give good photographic results for car- 
toons. He developed, in cooperation with 
Technicolor, the special anamorphic lens 
and photographic system used to make the 
8-perforation color negatives used on Sleep- 
ing Beauty. 


He helped in the development of the mul- 
tiple-camera system used in Circarama, 
U.S.A., which was shown in color at the 
Brussels World’s Fair and last year in Mos- 
cow, and has recently been involved in the 
design of the xenon-lamp projection system 
for the American Telephone and Telegraph 
Circarama color exhibit at Disneyland. 


SOUND SYSTEMS 


-the highest standard in sound 


recording and reproducing 


GAUMONT-KALEE equipment is design- 
ed in accordance with accepted current 
practice in the Industry, and is fully 
compatible with other approved sound 


systems. 


Gaumont-Kalee Rack Mounted Optical 
and Magnetic Reproducer—35 mm. and 
16 mm. types available; also rack mounted 


and portable magnetic recorders. 


The new Gaumont-Kalee 


All-metal Four Channel Mixer Console. 


Sole U.S, Agents: Benjamin Berg Co., 1410 N. Van Ness Avenue, Hollywood 28, Calif. 
Cables: BENBERG, LOSANGELES, Tel: HOllywood 2-0871 


ft = RANK PRECISION INDUSTRIES LTD 


,BKALEESTUD RD LONI 


IN ENGLAND CABLES RANKPREST) 


LONDON 


He recently developed the xerography 
process of transferring color animated draw- 
ings to cells now being used entirely in the 
new Walt Disney feature cartoon produc- 
tion, 707 Dalmations. 

Mr. Iwerks was first associated with Walt 
Disney in 1920 during the pioneering days 
of cartoon films. After operating his own 
studio for sixteen years, he rejoined Disney 
and became head of the special photo- 
graphic effects department there. During 
his long association with Disney he has 
worked particularly on color photographic 
problems at the studio and at Disneyland. 

Mr. Iwerks is a Fellow of the SMPTE 
and serves on the Board of Governors of the 
Society. He is also a member of the 
Academy of Motion Picture Arts and Sci- 
ences and the American Society of Cine- 
matographers. In 1959 he was honored by 
the Academy of Motion Picture Arts and 
Sciences with a Technical Award for the de- 
sign of an improved optical printer for spe- 
cial effects and matte shots in color. 

The Herbert T. Kalmus Gold Medal 
Award established in 1955 is awarded each 
year to the individual who has made an out- 
standing contribution to the development of 
coior films, processes, techniques or equip- 
ment useful for color motion pictures for 
theatrical, television, or other commercial 
uses, 


SMPTE Elections 


Results of the 1960 elections were an- 
nounced at the 5th International High- 
Speed Congress. Officers elected (or re- 
elected) for the 1961-62 term are: 


President: John W. Servies 
Executive Vice-President: Reid H. Ray 
Editorial Vice-President: Lloyd Thompson 
Convention Vice-President: Harry Teitelbaum 
Secretary: Herbert E. Farmer 
Six Governors were elected: 
(East Coast) Walter I. 
Rodger J. Ross 
(Midwest Division) James W. Bostwick 
and Kenneth M. Mason 
(West Coast) G. R. Crane and Robert 
G. Hufford 


Section Officers and Managers elected 
are: 


ATLANTA: Chairman, Wesley R. Sandell; 
Secretary- Treasurer, John C. Horne; Board 
of Managers, Edward E. Burris, Robert A. 
Holbrook and Leigh H. Kelley. 


BOSTON: Chairman, Robert M. Fraser; 
Secretary- Treasurer, Lester Bernd; Board 
of Managers, Harris Cohen, Willard H. 
Hauser and Charles W. Wyckoff. 


CANADA: Chairman, Findlay J. Quinn; 
Secretary- Treasurer, Harold Green; Board 
of Managers, Michael W. Barlow, Hellmut 
Berger and Maurice French. 


CHICAGO: Chairman, William H. Smith; 
Secretary- Treasurer, Philip E. Smith; Board 
of Managers, Jack Behrend, Harold Kinzle 
and Hartwell T. Sweeney. 


DALLAS-FORT WORTH: Chairman, Mal- 
colm D. McCarty ; Secretary- Treasurer, Rich- 
ard T. Blair;. Board of Managers, Lewis E. 
Cearly, Jr., Bruce S. Jamicson and Erwin 
J. Pattist. 


Kisner and 
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Why do filmmakers 

prefer to deal with 
Florman & Babb? In our 
technical field, the only 
answer is SERVICE... and 
service is PEOPLE. 

Here is just one of the many 
skilled technicians at 
Florman & Babb whose 
experience and know-how 
are always available to 
solve your problems, 


JOHN MURRAY HEADS F & B's 
NEW, EXPANDED LIGHTING CENTER 


Cukaloris and cone lights ... double broads and Do you have a lighting 
baby spots...pigeons and polecats...obie problem or any questions 
lights and frezzolites ...scrims and silks ...cen- regarding lighting or grip 
tury stands and snoots...barndoors and but- equipment? I'll be glad to 
terflies...twecos and stage boxes...and of recommend the best solu- 
course all the conventional lights including tion. My experience over 
baby kegs, 2 KW and 5 KW spots, generators, many years with hundreds 
Colortrans, boosters and Variacs are always of different lighting prob- 
available from the tremendous stock in the lems is available to you for 
F & B Lighting and Grip Dept., headed by the asking. Just write or call 
capable John Murray. me at F & B. 


FLoRMAN & Bass, Inc. 


68 West 45th Street, New York 36, N. Y. ° Murray Hill 2-2928 
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HOLLYWOOD; Chairman, Ralph E. Lovell; 
Secretary- Treasurer, John P. Kiel; Board of 
Managers, Walter Beyer, Edward H. Reich- 
ard and Fred J. Scobey. 


NASHVILLE: Chairman, Frank M. 
McGeary ; Secretary- Treasurer, Herschell R. 
Briscoe, Jr.; Board of Managers, Wilford 
W. Gebhart, Ralph H. Hucaby and Anton 
Pilversack. 

NEW YORK: Chairman, James W. Kaylor ; 
Secretary- Treasurer, William H. Metzger; 
Board of Managers, John V. Leahy, George 
Lewin and Edward Schmidt. 


ROCHESTER: Chairman, Eric C. Johnson; 
Secretary- Treasurer, D. Lisle Conway; Board 
of Managers, Bruce R. Beiswenger, Wayne 
E. Humm and Forrest A. Richey. 


SAN FRANCISCO: Chairman, Donald E. 
Anderson; Secretary-Treasurer, Clifton R. 
Skinner; Board of Managers, W. A. High, 
Stewart A. Macondray and W. A. Palmer. 


WASHINGTON, D.C.: Chairman, William 
E. Youngs; Secretary-Treasurer, David E. 
Strom; Board of Managers, Don Duke, 
Arthur L. Foster and Robert E. Johnson. 


OUR EXPERIENCE IS YOUR KEY TO | 
SERVICE é DEPENDABILITY | 


s 


CAMART DUAL 
SOUND EDITOR 
Edit single or double system 
16mm or 35mm optical sound. 
Edit single and double system 
Mangastripe or double system 
magnetic sound. Use with any 
16mm motion picture viewer to 
obtain perfect lip-sync matching 
of picture to track. 
Works from right to left or left to 
right. 


Camart Dual Editor $195.00 


Zeiss Moviscop Viewer $89. 50 


$269.50 


Editor-Viewer 


NEW DESIGN 
FILM BIN 
WITH RACK 


Rectangular con- 
struction measures 
30 x 24x 12. 

® Fits easily into cor- 
ners. 

® Easy to view strips 
of film. 

Hard vulcanized 
fiber with reinforced 
metal frame. 

® Complete bin rack 


linen $42.25 


@ With easy to roll 


$5175 


CAMART CAR TOP 
CLAMPS 


Insure a steady tripod 
support for your 
newsreel 
when atop a car plat- 


form or station 


wagon. Heavy bronze 
construction. Weather 
proof. Set of three 
$28.00 


ARRIFLEX 16 NEW AND USED 


16mm and 35mm cameras in stock for immediate 
delivery. Soundproof blimps with 400’ mago- 
zines. Synchronous motors. 


Send for descriptive literature on all products 


All items F.O.B8. N.Y. 


te CAMERA MART... 


1845 BROADWAY (at 60th St.) NEW YORK 23 - 


‘Plazo7- 6977 Cable Comeromart 


Education, Industry News 


Three technical graduate assistantships: 
in motion-picture production, television 
production and photo-journalism will be 
offered next year by Boston University’s 
School of Public Relations and Communi- 
cation. The stipend will amount to $1200, 


‘plus tuition. The University also offers 
‘teaching fellowships in various fields of 


communication. Scholarships offered in- 
clude Boston University News Bureau (5), 
$950 for the academic year; WGBH Gradu- 
ate Scholarships (15 TV and 1 FM), $1500 
for the calendar year; WBUR Graduate 
Assistantships (3), FM Radio Station op- 
erated by Boston University School of Pub- 
lic Relations and Communications; Harold 
E. Fellows Memorial Scholarship, $500 for 
a year of graduate study in Broadcasting. 
Other graduate assistantships are available 
with a stipend of $400 and undergraduate 
scholarships with a stipend of $200. Appli- 
cations must be submitted no later than 
March 1, 1961. Full information is available 
from Melvin Brodshaug, Dean, Boston 
University School of Public Relations and 
Communications, 640 Commonwealth Ave., 
Boston 15, Mass. 


Utah State University has announced the 
installation of new television studio facilities 
and equipment for broadcasting to homes as 
well as to University classrooms. The 
new equipment was installed by the Radio 
Corp. of America. Plans are underway to in- 
clude the public schools of nearby counties 
in a system of expanded television teaching. 
The University has made application to the 
FCC for adding VHF transmitting facilities 
to the studio and tape-recording comple- 
ment now being installed. 


The American Film Festival, held under 
the auspices of Educational Film Library 
Assn., 250 W. 57 St., New York 19, has 
announced a new category of films to be 
shown at the Festival, April 21, 1961, at the 
Barbizon-Plaza Hotel, New York. This 
category, called Independent Film-Mak- 
ers Showcase, was created to encourage in- 
dependent producers of 16mm creative and 
experimental films made “for love rather 
than money.” The films will be selected by a 
committee made up of members cf the 
American Federation of Film Societies. No 
entry fee will be charged and the showings 
will be noncompetitive. Certificates of 
Honor will be presented to producers of 
films selected for Showcase screenings. I'n- 
tries of independent producers are a'so 
welcome in the Film as Art competition 
category for which an entrance fee is re- 
quired. The no-entrance-fee privilege of the 
new Showcase was decided upon to encour- 
age young producers working with low or 
no budgets. 


The IRE International Convention will be 
held March 20-23, 1961, at the Waldorf- 
Astoria Hotel and New York Coliseum, 
New York. More than 70,000 engineers and 
scientists are expected to attend. A total of 
275 papers, covering the most recent 
developments in the fields of the 28 IRE 
Professional groups, have been scheduled 
for presentation in 54 sessions. High point of 
the program is a special symposium on new 
energy sources scheduled for Tuesday even- 
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Gevaert 
Sound 
Recording Film 


From the lowest whisper to the most piercing note, every 

sound is recorded with the utmost clarity on Gevaert S.T.6. The 
high resolving power of the emulsion and the absence 

of “*fill-in’”’ guarantee sound recordings superlatively clear and well 
defined. This scientifically balanced emulsion practically 

eliminates all ground noise, and at the same time permits excellent 


recording quality, even in the highest frequencies. 


Negative films 
Duplicating films 
Sound recording films 
Positive films 
Reversal films 
Gevacolor films 
Magnetic film 


CTAZNGESS otters a complete line of quality photographic materials 


GEVAERT PHOTO-PRODUCTEN N.V., 27 SEPTESTRAAT, MORTSEL (ANTWERP) BELGIUM 


In the U. S.: The Gevaert Company of America, Inc., 321 West 54 Street, New York 19 
In Canada: Photo Importing Agencies Ltd., 345 Adelaide Street West, Toronto 2B, Ontario 
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Professional Services 


TIME LAPSE — HIGH SPEED 
SCIENCE MOTION PICTURES 
Bacteriology, chemistry, scientific special 
effects applied to motion pictures and TV 
Consultation and production since 1929 


THE BERGMAN ASSOCIATES 
732 Eastern Parkway, Brooklyn 13, N. Y. 
SLocum 6-0434 


COLORTRAN CONVERTER 
LIGHTING EQUIPMENT 
The most illumination for the Le investment 
CROSS COUNTRY RENTAL SYSTEM 
ELIMINATES COSTLY SHIPPING 
write for catalog 

BATURAL LIGHTING CORP. 

630 S. Flower St., Burbank, Calif. 


IN THE SOUTHWEST 
For Equipment and Stage Rextal 
Technical and Creative Personnel 
Complete 16mm and 35mm 
Laboratory and Prod Services 
It's BIG “D” FILM LABORATORY, Inc. 


4215 Gaston Plaza, Dallas 10, , 
TAylor 7-5411 A.T.S.E. 


TUFF COAT 
release film. Protects from scratches and 
Png Safe, easy to use. Kills static, cleans 
and lubricates. Special ter 


NICHOLSON PRODUCTS CO. 
3403 Cahuenga a ae Angeles 28, Calif. 


BERTIL I. CARLSON 
Photoproducts Co. 


Consultants, designers, builders 
in PHOTO INSTRUMENTATION 


Box 60, Fort Lee, N. J. 


Users of Permafilm Protection and 
SAVE Perma-New Scratch Removal show 
28-50%, | and more by lengthening the lle a 
and more 

50% their prints. A money- “back test will 


ON convince you. 
INCORPORATED 
PRINT 7th Ave.-New York 


19-Cl 6-0130 
PERMAFILM INC. OF CALIFORNIA 
COSTS 7264 Melrose Avenue 
Hollywood HO 4-4168 


CRITERION 
FILM LABORATORIES, INC. 


Complete laboratory facilities for 16 

& 35mm black-and-white and color 

33 West 60th St., New York 23, N. Y. 
Phone: COlumbus 5-2180 


PHOTOGRAPHIC 
INSTRUMENTATION 
Specializing in 
HIGH-SPEED 
Motion-Picture Photography 
Photographio | Analysis Conger 


Phone: Prescott 9-4100 


ELLIS W. D’ARCY & ASSOCIATES 
8mm Magnetic Sound Printers 
Motion-Picture Projection 
Magnetic Recording and Reproduction 


Bor 1103, Ogden Dunes, 
Phone: Twin Oaks 


SUPPLIERS 
PHOTOGRAPHIC CHEMICALS 


and 


Consultants in Photographic Chemistry 
L. B. Russell Chemicals, Inc. 
14-33 -First Avenue 
Long Island 6, New York 
RAvenswood 1-8900 


Complete Color 
and Black & White 
16 Motion Picture 
mm Laboratory Services 
including 
Sound Recording 


PHOTOGRAPHIC INC. 
6555 North Ave., Oak Park, Ill., EUclid 6-6603 


FILM PRODUCTION EQUIP. 
SALES every need lor produc. 
LEASING editing motion ‘picture films. 


SERVICE S.0.S CINEMA SUPPLY CORP. 


New York City: 602 West 52nd Street, PLaza 7-0440 
Hollywood, Calif.: 6331 Hollywood Bivd., HO 7-2124 


16mm, 35mm, 70mm 
Motion Picture Cameras 


High Cameras 
Special Cameras 


GORDON ENTERPRISES 


5362 N. Cahuenga, North Hollywood, Calil. 


ALL 16mm PRODUCERS SERVICES 
. Rentals ¢ Technical Crews 
40 X 70 Sound Stage 


16mm LABORATORY FACILITIES 
Exclusive TRIAD Color Control 
Additive Color Print Process, Plus B 4 W 
SOUTHWEST FILM CENTER 
3024 Ft. Worth Ave., Dallas 1:1, Texas 


IN THE CENTER OF THE U. S. 


OVERNIGHT 
8mm @ BLACK & WHITE 
16mm PROCESSING 


HAROLD'S FILM SERVICE 


Box 929—Siouxz Falls, South Dakota 


16mm CENTRAL PROCESSING 
SERVICE 
Anscochrome Ektachrome ER 
Reversal—Negative—Positive 
Printing—Recording— Rental—Editing 
WESTERN CINE SERVICE, INC. 
114 E. 8th Ave., Denver 3, Colo. AMherst 6-3061 
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ing, March 21, at the Waldorf. The com- 
plete program will be announced during 
January. The IRE Show, which will fill all 
four floors of the Coliseum, will accom- 
modate approximately 850 exhibitors. 


A technological assistance and licensing 
agreement between Litton International 
S.A., of Zurich, Switzerland, a wholly 
owned subsidiary of Litton Industries, Inc., 
of Beverly Hills, Calif., and Kobe Kogyo 
Corp., of Kobe, Japan, has been approved 
by the governments of the United States 
and Japan. The agreement establishes a 
long-term working relationship in the 
microwave tube field between Kobe and 
Litton International. Under the terms of the 
agreement, Kobe Kogyo has the right to 
manufacture tubes with Litton proprietary 
developments for customers in Japan and 
several other Asian countries. In return for 
an initial disclosure of information, Litton 
International receives an equity position in 
Kobe Kogyo. The agreement also calls for 
Litton International to receive a royalty fee 
with a guaranteed minimum, and distribu- 
tion rights in the United States and most of 
the world for tubes manufactured by Kobe 
Kogyo, with the exception of tubes for home 
amusement products. 


The assets of Producers Service Company 
of Burbank, Calif., have been acquired by 
Boothe Leasing Corp. of 315 Montgomery 
St., San Francisco 4, as part of an expansion 
program by the latter firm which has now 
extended its operations in the leasing of 
machinery and equipment to include mo- 
tion-picture and television industries. An- 
nouncement of the transaction was made 
jointly by the two firms. Producers Service, 
which is engaged in the leasing of photo- 
graphic equipment, will be known as 
Boothe’s Producers Service Division. Opti- 
cal printers and similar equipments will be 
manufactured for the new division by Pho- 
to-Sonics Corp. 


Plans for opening a new plant about the 
middle of January have been announced 
by Foto-Video Electronics, Inc. The build- 
ing, located at 75 Factory Place, Cedar 
Grove, N. J., is a one-story steel and brick 
structure occupying an area of 30,000 sq ft. 


Eight additional foreign dealers have been 
appointed to represent Magnasyne Corp’s 
Studio and/or Nomad Divisions. The new 
representatives are: General Cine, Brus- 
sels, Belgium; Gordon Cameras, London; 
Gerard Johannsen, Hilden, Dusseldorf, 
Germany; Christos Axarlis, Athens, 
Greece; C. N. V. Kinotechniek, Amster- 
dam, Holland; Audiovicentro, Mexico 7, 
Mexico; Devalle Hermanos, El Globe, 
Curacao, Netherlands Antilles; Eugen 
Ernst, Zurich, Switzerland. The firm, lo- 
cated at 5546 Satsuma Ave., North Holly- 
wood, is engaged in the development and 
manufacture of magnetic film recording sys- 
tems. 


Joseph I. Quateman has been appointed 
General Manager of the Professional Divi- 
sion of Bell & Howell. In addition to his new 
duties he will continue to serve as Director 
of Special Products Engineering. 
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Charles P. Ginsburg, who headed the 
group of researchers whose work resu!ted in 
the development of the Ampex Video Tape 
Recorder, has received the Valdemar Poul- 
sen Gold Medal. The first native-born 
American to receive the award, he is the 
sixth person so honored since the award was 
established in 1939. The award is presented 
to a radio engineer or scientist in recogni- 
tion of important contributions to the de- 
velopment of the science or art of radio 
communication or magnetic registration, 
The Valdemar Poulsen Gold Medal 
Foundation is administered by the Danish 
Academy of Technical Sciences and recip- 
ients are chosen on the basis of recom- 
mendations from competent institutions in 
Denmark and abroad. 

Presentation of the Medal was made by 
Carl Schroder of Copenhagen, Vice-Presi- 
dent of the Academy, during special cere- 
monies held November 23, in San Fran- 
cisco. Presentation of the Medal is tra- 

* ditionally made on that day. which is the 
birthday of Valdemar Poulsen, born 
November 23, 1869. 

Mr. Ginsburg is now a Vice-President of 
Ampex Corp. and serves as Manager of Ad- 
vanced Video Development. Among other 
honors, he was awarded the David Sarnoff 
Gold Medal, by the Society, in 1957. 


Fred F. Pfeiff has been appointed Techni- 
cal Manager of the Norelco Motion-Picture 
Division of North American Philips Co. In 
his present post he will supervise Norelco 
70/35 Projector installations and service 
activities. Prior to his present appointment 
he was Chief Engineer of the Theatre 
Equipment Division of the Todd-AO Corp., 
the original distributors of the Norelco 
70/35 Projector. In that capacity he super- 
vised more than 100 installations of 70mm 
equipment in the United States and 
Canada. His earlier experience included a 
post with the Acoustic Department of 
Flectrical Research Products. Western 
Electric, which subsequently became the 
present Altec Service Co. 


Donald Creswell, sales representative for 
Ampex Professional Products Company. 
has been transferred to the firm’s Midwest 
district with headquarters in Chicago. His 
territory formerly comprised the States of 
Pennsylvania, Delaware, Virginia, West 
Virginia, North Carolina and Maryland. 
His successor is Richard Sirinsky. 


A new division of Reeves Broadcasting 
and Development Corn. has been an- 
nounced by Hazard E. Reeves, President. 
The new division, formed by a merger of 
Reeves Sound Studios, Inc., and Reeves 
Products, Inc. is known as Reeves Sound 
Studios. It was also announced that facil- 
ities at 304 E. 44 St., New York, will be 
expanded to include new video-recording 
studios to enable the mixing or re-record- 
ing of several video tapes into a composite 
master tape from which copies can be made 
for TV release. It is also planned to in- 
siall a coaxial cable network through 
telephone company facilities to join the 
studios with production centers and ad- 
vertising agencies so that programs 
originating in the studios can be broadcast 
over closed circuit to the advertising 
agencies. 
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GUARANTEED QUALITY USED EQUIPMENT 


Cameras Arriflex 16mm w/matt box 16mm, 25mm, 50mm Xenon Lenses 
Cineflex 35mm camera w/200 ft. mag., 12 volt DC motor, and power cord 


Film camera w/spider turret, new type finder, and Frezzo-lite bracket. 


No Lens 


Bell & Howell 35mm Standard camera #616 w/170° shutter, unit | shuttle, overhauled and re- 


finished 


16mm Single System Camera, w/sound equi 


mags., and six cases 
Cine Special ¢ camera w/4 * turret and 100 ft. ma 
Maurer 05 Camera Head Onl 


inly w/built-in ta at one 400 ft. ma 


Auricon Pro 200 16 Camera w/VA< galvo complete w/amplifier, ay a cable 


Editing Neumade 35mm film measuring machine 

igit counter thet yy footage only, 3 

frame, 32 t sprocket hub with individual 

controlled tension rollers 

Moviole editing machine (UCS) 35/35 old model 

cutters machine only, no take up arms, optical 
composite sound 

Houston Fearless Dollies thoroughly over- 
hauled 


4-Whee 


Spe 

Filmline Model “K,’’ 16mm Neg. Positive Processor, 
w/eir compressor, syphon and transfer pump, 
angle iron stand, 1200 ft. capacity 


Sound Magnasync 
corder, 16mm X-400... 


Projection GPL — Jen 
Projector w/speakers— 
Genova Movement 


Lighting Colortran Jr. 


CAMERA EQUIPMENT CO., INC. 
Dept. JS, 315 West 43rd St., N. ¥. 36 


Lighting: Arcs—Incandescents 
—Spots—Floods—Dimmers— 
Reflectors—All Lighting Accessories 


Cameras: 16mm & 35mm—Sound 

(Single or Double System)—Silent 
i-Speed 

Lenses: Wide angle—Zoom—Tele- 

photo—Anamor 

Sound 2me xt: Magnetic— 

Opticel—Mike - "coms 

Grip Equipment: Parallels— 

Goboes—Other Grip accessories 


Dollies: Crab—Western—Portable 
Panoram—Cranes 


Generators: Portable—Truck 
Mounted 


Editing Equipment: Moviolas 
—Viewers—Splicers—Rewinders 


Projection 16mm & 
35mm—Sound & Silent—Slide— 
Continuous 


Accessories 


More professionals deal with 

CECO more often! Why? Because 
CEco has anything and everything 
they need for Motion Picture 

and TV Production ready on a 
moment’s notice. Everything from 
an Arc to a midget spot. 


And remember, you boys who are 
“headin’ South”, CEco’s 

Florida office is fully prepared to 
handle your every equipment 
rental requirement. 


Branch: 


CAMERA EQUIPMENT CO., INC. OF FLORIDA 
1335 East 10th Avenue « Hialeah, Florida 


SALES - 


FRANK C 


SERVICE - 


TUCKER 


New York * JUdson 6-1420 


Please rush me your FREE complete catalogue of Rental 
Equipment. 


Television: Closed Circuit TV 
O'hare Camera Car: 


CECO—Trademark of Camera 
Equipment CO. 


Firm 
Street. 


City Zone. State. 


RENTALS 


CAMERA €Quipment ©. nc, 


Department JS-64 315 West 43rd Street, New York 36, 


Pete 
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The Boston Section held its first meeting of 
the fall season on November 9. Thirty-six 
members and guests met at the WBZ-TV 
Auditorium to hear a discussion of “The 
Photographic Reproduction of Color with 
Specific Reference to the Unique Proper- 
ties and Structure of Kodachrome,’’ by 


Charles B. Rockwell, III, President of 
Rockwell Films, Inc., Cambridge Mass. 

Mr. Rockwell discussed the theory of 
color reproduction with particular refer- 
ence to the Kodachrome emulsion. Some 
of the problems encountered in the proc- 
essing of Kodachrome were discussed. 
Following his taik, a lively question-and- 
answer session developed, with many in the 
audience participating. 

The new Board of Managers, Section 
Chairman and Secretary-Treasurer for the 
next year were introduced at the beginning 
of the meeting. Ed Rideout, the retiring 
chairman, was given a vote of thanks for 
his work in organizing the Boston Section 
and for his service as the Section’s first 
chairman. 


The Hi-Speed FA-50 is a new, compact 


process machine that offers all the incomparable 
quality features that only spray processing can 
. . for less than half of 
what any spray machine has ever cost before. 


produce on film . 


Write today for complete tech- 
nical and cost information. 
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FEATURES: 


Spray © Only 2 gallons of solution required 

© Instantaneous results 

© Professional quality 

© 50 ft/minute positive — black and white 
© 25 ft/minute negative — black and white 


© Will process 16 mm and 35 mm, perforated 
and unperforated 


Of EQUIPMENT, INC. 


76 Pond Street, Waltham 54, Massachusetts 


The Board of Managers and the speaker- 
met for dinner at the Reservoir Club in 
Cambridge prior to the meeting.—Robert 
M. Fraser, Secretary-Treasurer, c/o Itek 
Corp., Waltham 54, Mass. 


The Canadian Section met on November 
17 at the Main Studio of Peterson Pro-- 
ductions Ltd. in Toronto with an attend-- 
ance of 31. Guest speakers were Rodger J. 
Ross of the Canadian Broadcasting Corp., 
who discussed ‘“‘Control Techniques in 
Film Processing,’ and Arthur Dinnen, The 
Bell Telephone Co. of Canada Ltd., whose 
subject was “The Trans-Canada Micro- 
Wave System.”’ 

Mr. Ross presented an introduction of 
the new SMPTE book, “Control Tech- 
niques in Film Processing.’’ Colored slides 
were used to highlight the important sec- 
tions of the book. The speaker encouraged 
members to obtain the book and to assist 
in its distribution. 

Chetwynd Films Ltd. were hosts at a 
coffee break during a brief intermission. 

Mr. Dinnen employed a descriptive film 
showing the construction problems of the 
“Trans-Micro Wave System’’ and demon- 
stration equipment to illustrate its opera- 
tion. In addition to telephone channels, 
the Micro-Wave System provides Canada’s 
basic coast-to-coast television network. 

Prior to the meeting the speakers and 
several section officers met at the Town 
and Country Restaurant for dinner.— 
R. B. Mackenzie, Programme Chairman, 
Toronto Group, c/o Mackenzie Equipment 
Co., 433 Jarvis St., Toronto 5, Ont. 


The Chicago Section met on November 22 
at Stauffer’s Restaurant with an attendance 
of 78. Guest speakers were: Mike Neigoff, 
WBBM-TV, News Reporter, whose sub- 
ject was the “Function of the News De- 
partment’; Lou Bartlow, WBBM-TV, 
Administrative Assistant to the News 
Director, who discussed “‘Planning of News 
Coverage’; Maurie Bleckman, WBBM- 
TV, News Cameraman, who described 
“Photographing News Events’’; Bill Tyler, 
WBBM-TYV, Sound Engineer, who talked 
about “Recording Sound for the News’’; 
and Ike Bartimoccia, Cinema Processors, 
whose topic was “Laboratory Function in 
News Photography.’’ 

Mr. Neigoff described the overall func- 
tion of the news department and the philoso- 
phy of news reporting. The extensive use 
of motion-picture film is based on the 
premise that film can tell a story in a way 
that no other reporting medium can. 
Necessarily, films used on the air are chosen 
primarily for their news-giving value rather 
than aesthetic qualities, but every effort is 
made to maintain a high standard of 
picture quality. 

Detailing the station news operation, Mr. 
Bartlow told of the planning involved in 
getting the right man on the spot at the 
right time to get the story and then to get 
it on the air while it is still “‘fresh.”’ 

Messrs Bleckman and Tyler, who com- 
prise one of the station’s news reporting 
teams, described their function in the 
fast-moving business of getting the news on 
film. This often includes shooting at several 
locations in order to develop a single story 
comprehensively. 

A graphic report of the laboratory func- 
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‘tion was presented by Mr. Bartimoccia. 
Film was shot, newsreel fashion, of the 
opening of the meeting. This film was 
rushed to the Lab, processed and printed 
and a positive sound print was back on the 
‘screen in the meeting room within 45 min- 
utes. The excellent picture quality was a 
tribute to the abilities of his unique organi- 
zation. 

A question-and-answer session followed 
the speakers’ presentations and continued 
throughout the coffee break which closed 
the formal meeting.—Philip E. Smith, 
Secretary-Treasurer, c/o Eastman Kodak 
Co., 1712 S. Prairie Ave., Chicago 16, IIl. 


‘The Dallas-Fort Worth Section met on 
December 8 at the new WFAA-TV-FM- 
AM Studios in Dallas with an attendance 
of 42. George Krutelik of WFAA-TV es- 
corted the group on a tour of the studio 
facilities. 

Mr. Krutelik and his engineering staff 
talked before conducting the group on the 
tour of the studio which is presently under 
-construction. Detailed blue prints and engi- 
neering drawings were available for study 
‘by the group. 

Coffee and doughnuts were served 
through the courtesy of our hosts.—M. D. 
McCarty, Secretary-Treasurer, 4401 Wild- 
-wood Rd., Dallas, Texas. 


‘The Hollywood Section met on November 
15 at the ABC Studio with an attendance 
of 25. Guest speakers were: Dr. John E. 
Coulson, Systems Development Corp., 
‘who discussed ‘Automated Instruction’’; 
Mare Bendick, Systems Development 
‘Corp., whose topic was “Theory and De- 
sign Automated Instructions: Hardware 
and Logic’’; and Russell J. Tinkham, Vega 
Electronics Corp., who described ‘The 
Vega-Mike Wireless Microphone System.’’ 

Both Mr. Bendick and Dr. Coulson 
described their work in the field of auto- 
mated instruction, i.e., teaching machines. 
Dr. Coulson gave a brief history of the 
development of teaching machines and 
discussed the theoretical concepts upon 
which teaching-machine usage and design 
is based. Mr. Bendick described various 
hardware invelved in current research 
projects, and, specifically. the development 
of a random access, 600-slide projector used 
for presenting instructional material when 
actuated by a computer. 

A very interesting and effective presen- 
tation was made by Mr. Tinkham who 
described and demonstrated the new Vega- 
Mike wireless-microphone system. The 
transistorized FM transmitter, microphone, 
and battery supply are all contained in a 
cylindrical housing approximately 4 in. 
long and 1 in. in diameter. The receiver 
operates from 25 to 45 mc, with a simple 
tuning arrangement. These RF micro- 
phones have been used recently on several 
network broadcasts with excellent results.— 
Ralph E. Lovell, Secretary-Treasurer, 2554 
Prosser Ave., Los Angeles 64. 


The Nashville Section met on November 
19 at the Baptist Sunday School Board with 
an attendance of 18. Guest speaker Charles 
O’Rork, freelance director of photography, 
discussed “The Camera as a Tool.”’ 

Mr. O’Rork actually conducted an in- 
formal discussion and demonstration meet- 


UPER BALTAR" LENSES 


... featuring today’s highest resolution for wide 
screen, television and photo instrumentation 


This new Super Baltar line of matched motion picture lenses 
complements and expands the famed Baltar series to include 
70 mm coverage. And it balances illumination, flattens the field, 
and heightens contrast like no lens you’ve ever seen! You get high 
picture fidelity from corner to corner, edge to edge, of the film 
frame—dependable result of the most critical optical 
characteristics ever built into a professional lens. 

Features include: minimum back focus of 32 mm; choice of 
mounts, barrel or custom focusing, to meet your specific needs; 
seven focal lengths, from 25 mm to 9”, optically centered to full 
aperture; 70 mm coverage with 3”, 4”, 6”, and 9” lenses. 


Write for Technical Publication F-162, Bausch & Lomb 
Incorporated, 72212 Bausch St. 
Rochester 2, N.Y. 


Acedemy of Motion Picture Arts and Scie 
Honorary Award for Optical Service to the industry 


*Trademark Bausch & Lomb Incorporated SCH & LOMB ih 


Revolutionary new 

Mitchell R-35 Reflex 

Studio Camera 

features new Super Baltar 

Lenses—in special focusing mounts 
designed by B&L in collaboration with 
Mitchell engineers. 


December 1960 Journal of the SMPTE Volume 69 


8 
i 
: 
2 
= 
Lae = 
5 
ve 
iz 
v 
Aly 
92 


ing rather than giving a formal talk. He 
brought a variety of 1omm and 35mm films 
which he screened in parts to illustrate his 
points. For example, he showed a jungle- 
survival print made for the Air Force and 
then told the group how he got sufficient 
light into a rain forest and how he manu- 
factured rain when he was miles away from 
his normal rain-making equipment. 

After screening the illustration sections, 
the speaker answered questions and pre- 
sided at a round-table discussion. He also 
displayed still photographs to illustrate 
many of his location setups. 

Coffee and pastries, compliments of the 
Sunday School Board, were served during 
an intermission. 

This meeting was of special interest to 


the film people in the group. Following the 
meeting, members of the group were dinner 
guests of Motion Picture Laboratories.— 
Frank M. McGeary, Secretary-Treasurer, 
c/o Motion Picture Laboratories, Inc., 
781 S. Main St., Memphis 6, Tenn. 


The New York Section met on November 
9 at the World Affairs Center Auditorium 
with an attendance of 95. Guest speaker 
Dr. Sigmund A. Brahms, Associate Radiolo- 
gist, Mt. Sinai Hospital, discussed ‘‘Cine- 
fluorography.”” 

Dr. Brahms has become outstanding 
throughout the medical profession for his 
work with cinefluorography. His paper 
covered the cine radiography of an elec- 
tronically intensified fluoroscopic image. 


WESTREX COMPRESSOR AMPLIFIER 
AND CONTROL UNIT 


for general audio-frequency use 


@ High degree of balance stability @ Switch selection of compression slope and threshold 


@ Effective “De-essing” equalization 


@ Less than 1% distortion during compression 


The combined RA-1593 Amplifier and RA-1594 Control Unit have been 
designed for maximum flexibility of operation in any audio system where 
the amplitude range of the original sound is greater than the useful range 
of the recording or broadcasting equipment. 


Gain 70 db (without compression) 

Input impedance: 600 ohms, balanced or unbalanced 
Output impedance: 600 ohms, unbalanced 
Frequency: flat characteristics from 50 to 15,000 cps 
Attack time: 1.5 milliseconds 

Release time: 100, 250 and 500 milliseconds 
Equalization: Zero or up to 10 db in 2-db steps 
Selector switch positions: 


Compression:—10:5, 20:10, 30:15, 10:3 and 20:6 
Limiting:—10:1, 20:2 
Compression limiting: Out 


Brochure No. 4-K-50 with complete specifications available from 


®@ Westrex Corporation 


A DIVISION OF LITTON INDUSTRIES as 
HOLLYWOOD, CALIFORNIA — 6601 Romaine Street * NEW YORK, N. Y.— 540 West 58th Street 


This method makes possible the use of a 
lower level of radiation for a shorter period 
of time with greater safety for the patient. 
He demonstrated with slides and a 16mm 
motion picture the unique results obtain- 
able by this system, including simultaneous 
radiographs from two directions. After the 
social period Dr. Brahms commented on 
the possible use of the electronically in- 
tensified fluoroscopic image for stereoscopic 
cinefluorography.—James W. Kaylor, 
Secretary- Treasurer, c/o Movielab Film Lab- 
oratories, Inc., 619 West 54 St., New York 
19. 


The Rochester Section met on November 
18 at the Kodak Office Auditorium with an 
attendance of 180. Dr. Norwood L. Sim- 
mons of Eastman Kodak Co., President of 
SMPTE, addressed the group. His subject 
was “‘Hollywood’s Split Personality.’’ 

Dr. Simmens exemplified through film 
clips and slides what has happened to 
Hollywood in the past ten years. Contrary 
to many of the opinions prevalent today, 
Hollywood is as busy, or busier, than it 
ever was before. Where once its mainstay 
was theatrical productions, it now finds it- 
self greatly involved with theatrical pro- 
ductions, television commercials and in- 
dustrial films. 

Dr. Simmons showed examples of mate- 
rial produced in each of these areas. He 
correlated the changes to the growth in 
television mainly, but also showed the 
effects from industrial uses of film. This 
program attracted many people in 
Rochester to the meeting. Dr. Simmons did 
an excellent job and many noted that it 
was a good program, well presented. 

We enjoyed having Dr. Simmons with us 
and we feel particularly honored that he 
chose to speak to our Section. This was one 
of the last public functions of Dr. Simmons 
in his capacity as President of the SMPTE. 

Business of the Section, including dis- 
cussions of plans to continue active and well 
selected programs for the coming year, 
were the subject of a meeting of officers held 
prior to the evening session. The officers- 
elect for 1961 were acquainted with their 
new duties in order to promote mutual 
understanding and transfer of functions of 
retiring officers. 

Congratulations to the Section Chair- 
man-Program Director team of Messrs. 
Connor-Johnson for a very successful year 
—a job well done for SMPTE. Best wishes 
to Eric Johnson, new Section Chairman.— 
W. G. Hill, Secretary- Treasurer, 10 Hillcrest 
Ave., Binghamton, N.Y. 


The San Francisco Section met on Novem- 
ber 15 at the Fairchild Semiconductor 
Corp.’s facility in Mountain View, Calif. 
with an attendance of 15. Guest speakers 
Bob Merrick and Ran Johnston, both of 
Fairchild, discussed transistors, their specifi- 
cations and methods of manufacturing. 
After seeing a 15-min movie and hearing 
a discussion of various types of transistors, 
Messrs. Merrick and Johnston gave us a 
tour of the plant. Every step used in the 
manufacture of a silicon transistor was 
shown and explained. The steps shown 
were: (1) silicon-crystal growing and the 
quality and quantity control of the added 
impurities; (2) the cutting of the silicon 
crystals into thin wafers; (3) polishing the 
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wafers; (4) diffusion of the wafer with a 
gas of certain chemical characteristics in a 
2000 F oven; (5) metal evaporated onto the 
wafer and thea onto a photo-etching proc- 
ess; (6) soldering to the header; (7) at- 
taching of the leads to the active members of 
the transistors ; (8) cleaning and capping. 

The group was well impressed with the 
extreme caution and quality control that is 
used by Fairchild in its products.—Frank 
Mansfield, Secretary-Treasurer, 57 Stoney- 
ford Ave., San Francisco 24. 


Abstracts 


Abstracts from other Journals, chosen for 
importance and timeliness, are published in 
the Journal from time to time. The greater 
number of these abstracts are translations, 
chiefly from the U.S.S.R., and made’ avail- 
able by the Kodak Monthly Abstract Bulletin. 


The subject areas are grouped below: 


Color Photography and Color 
Development 

Film and Its Properties 

Film Processing Apparatus and Chemicals 

Projection 

Sensitometry and Image Structure 

Sound Recording and Reproduction 

Television 


COLOR PHOTOGRAPHY AND 
COLOR DEVELOPMENT 


Russian Pat. 113,492. Method of Process- 
ing Multilayer Photographic Materials 
With Color Development, V. K. Milo- 
slavov. Filed Mar. 21, 1957. Abstracted in 
Tekh. Kino i Televideniya, 4: 89, Mar. 1960. 

After fixing, the soundtrack is coated 
separately from the remainder of the film 
with a viscous solution of a hypo-destroyer, 
¢.g., an aqueous solution of iodine and 
potassium iodide, saturated with Tylose 
{methylcellulose], after which it is im- 
mersed in a bleaching bath, and further 
separate processing of the soundtrack and 
the color image is carried out by one of the 
known methods. To eliminate the last hypo 
solution, materials provided with a filter 
layer of metallic silver are coated following 
a short immersion of the film in a bleaching 
bath, after which the film is again immersed 
in the bleaching bath so as to finish the 
bleaching process. It is shown that, if the 
film is processed by the method described 
in Russian Pat. 82,276, the optical density 
of the silver remaining in the soundtrack 
does not exceed 0.5; on processing by the 
proposed method, the optical density of 
the soundtrack reaches 1.25.—S. C. G. 
(Translated fromm Tekh. Kino i Televideniya.) 


Russian Pat. 113,021. Method of Prepar- 
ing the Receptive Layer of Matrix Film 
for the Imbibition Process of Printing 
Color Films, S. M. Levi, S. E. Tikhonovich, 
O. K. Smirnov, N. S. Spasokukotskil and 
E. D. Korneva. Filed Aug. 13, 1957. 
Abstracted in Tekh. Kino i Televideniva, 4: 
89, Mar. 1960. 

A method of preparing the receptive 
surface of matrix film is described which 
does not need supplementary hardening 


In planning the new control 
room for their famous Stage 6, 
Paramount Television specified 
only the best equipment manu- 
factured. Included in thischoice, 
naturally, were Conrac video 
monitors. Why Conrac? “Be- 
cause of their unfailing ability 
to display all the information 
just as it is, without distortion, 
and do it dependably day after 
day after day,’ is the way John 
Silva put it. Whether you’re 
building a new facility or ex- 
panding your present operation, 
it will pay you, too, to select 
Conrac — the finest in video 
monitoring equipment. 


JOHN SILVA, 
_ Chief Engineer 
Paramount 
Television 
Productions: 


“For our new 
control room, 
CONRAC 
MONITORS 
were the 
natural 
choice...” 


EVERY CONRAC MONITOR FROM 8” THROUGH 27” BROADCAST 


OR UTILITY includes these 
important features: 


% Video response flat to 10 megacycles 
* DC restorer — with ‘‘In-Out’’ switch 


% Provision for operation from external 


sync — with selector switch 


% Video line terminating resistor and 
switch 


Conrac Monitors Are Distributed by — rca 


CONRAC, INC. 


GENERAL ELECTRIC 
AMPEX and 
VISUAL ELECTRONICS 


Makers of Fine Fleetwood Home Television Systems 


Dept. K, Glendora, California 
TELEPHONE: 


COVINA, CALIFORNIA, 
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FIGHTING 
EMULSION 


“BUZZ OFF’’ 
WITH 


WESTERN ( (tne 


16MM AUTOMATIC 


MODEL I 


EMULSION 


the most wanted splicer 
IN AMERICA 


The all new Western Cine Automatic 
Splicer is the “hot one to buy! It 
features an exclusive power driven 
rotary scraper that does all the work 
for you. It meets the most exacting 
requirements of the film industry; yet, 
it is so easy to operate that even the 
non - professional can make perfect 
splices every time ... and in a few 
seconds! It's fully guaranteed. Get the 
details today! 


SEE YOUR DEALER, OR WRITE 


312 So. Pearl St. © Denver 9, Colo. 
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before the imbibition transfer and also 
ensures a high-quality image. The method 
consists in introducing into the silver halide 
emulsion, before coating the receptive 
surface, a mixture of the simple esters of 
methylolmelamine with formaldehyde 
(from 1 to 4% based on the weight of 
methylolmelamine) in the form of a 10% 
aqueous solution in quantities uot less than 
4% based on the weight of the gelatin, 
instead of the usual tanning agent. It is 
claimed that color images obtained on 
matrix film with the receptive surface 
described are equivalent to color images 
obtained by the best of the known methods, 
and are superior to them in the uniformity 
of the dye imbibed.—S. C. G. (Translated 
from Tekh. Kino i Televideniya.) 


FILM AND ITS PROPERTIES 


Use of Ultrasonics in the Manufacture of 
Photographic Emulsions (in Russian), 
S. A. Neduzhil, Trudy Vsesoyuz. Nauch.- 
Issled. Rinofotoinst., No. 28, 133-147, 1959. 

A review is given of papers devoted to 
the applications of ultrasonics in the manu- 
facture of photographic emulsions.—S. C. 
G. (Translated from Tekh. Kino i Televi- 
deniya.) 


The Elaboration and Study of a Contact 
Method of Measuring the Dimensions of 
Motion-Picture Film (in Russian), L. K. 
Kutal, A. Ya. Galnykin and V. S. Stepanov, 
Trudy Leningrad. Inst. Kinoinzhener, No. 5, 
116-122, 1959. 

The problems encountered in a contact 
method of measuring the geometrical 
dimensions of film are considered, par- 
ticularly the pitch and height of perfora- 
tions. A description is given of the design 
and construction of the original Soviet 
PKP-2 apparatus developed in the institute 
of the authors of this article. From labora- 
tory and practical tests of the PKP-2 
apparatus, the advantages of the contact 
method of controlling motion-picture film 
were determined and recommendations are 
given for the development of a continu- 
ously working apparatus which would 
make it possible to control the geometrical 
dimensions of the film during production.— 
S. C. G. (Translated from Tekh. Kino i 
Televideniya.) 


Some New Motion-Picture Films (in 
Russian), V. L. Abritalin, Tekh. Kino i 
Televideniya, 4: 74-83, Apr. 1960. 

Data on a number of foreign (i.e., non- 
Soviet) motion-picture films are collected 
from the literature, and the results of a 
large number of comparative tests are 
reproduced. These include physical, struc- 
tural, chemical, sensitometric and resolu- 
tion characteristics.—S. C. G. 


FILM PROCESSING 
APPARATUS AND CHEMICALS 


Standard Specifications for Silver Re- 
covery, I. V. Blyumberg, S. G. Gurevich, 
F. S. Matison and T. A. Novatskaya. 
Trudy Leningrad. Inst. Kinoinzhener, No. 5, 
210-218, 1959. 

For specifying a standard for the recov- 
ery of silver, the following were determined 
experimentally: silver-coating weights for 
black-and-white and color emulsions from 


different factories, the silver content in 
images on black-and-white and color posi- 
tives, and the loss of silver in the machine 
and in the fixing and bleaching solutions. 
On the basis of the results, calculations have 
been made for a suggested standard for 
silver recovery which is higher than the 
standard in operation since 1948.— 
S. ©. G. (Translated from Tekh. Kino i 
Televidentya.) 


A Study of the Fundamental Parameters 
in the Jet Processing of Black-and-White 
Motion-Picture Film, B. V. Valulskil, 
Tekh. Kino i Televideniya, 4: 44-51, May 
1960. 

A theoretical hydrodynamic analysis is 
made of the development and fixing of 
moving motion-picture film by means of 
jets, the jets being applied vertically to a 
horizontal film, and confirmatory experi- 
ments are described. The major factors are 
the rate of application of the jets and the 
degree of overl..pping of the streams on the 
film surface. The effect of temperature in 
this type of processing is similar to that of 
temperature in processing in tanks with 
agitation. Application normal to the 
surface of the film was found to be more 
effective than tangential application.— 
8. C. G, 


‘The Film-Advance Speed Stabilizer of 
the 25KTK-1 Printing Machine (in 
Russian), A. M. Melik-Stepanyan. IJn- 
formatsionno-Tekh. Byull. TsKB  Minist. 
Kultury S.S.S.R., No. 1 (20), 19-29, 1959; 
Tekh. Kino i Televideniya, 4: 93, Apr. 1960, 


PROJECTION 


Russian Pat. 774,/46. Film Gate for 
Motion-Picture Projectors (in Russian), 
A. M. Bolokhovskil. Filed April 23, 1952. 
Abstracted in Tekh. Kino i Televideniya, 4: 
88, Mar. 1960. 

To eliminate possible damage to the pic- 
ture on a motion-picture film from dirt 
building up in the gate and from products 
of war of the film causing pressure, the 
film gete is made in the form of two sepa- 
rate flenges of angular cross section, one of 
which ‘s fixed and the other is supported on 
springs. The gate is curved, which elimi- 
nates squeezing of the film on the side 
toward the center of curvature of the gate, 
both while the film is moving and while it 
is stationary.—S. C. G. (Translated from 
Tekh. Kino i Televideniya.) 


Stereo Screens With Reflecting Surfaces 
and Diaphragms (in Russian), B. T. 
Ivanov and E. N. Bushueva. Trudy Vsesoyuz. 
Nauch.-/ssled. Kinofotoinst., No. 31, 122-133, 
1959. 


Basic Parameters for the Calculation of 
Stereoscopic Projection Without the Use 
of Spectacles (in Russian), B. T. Ivanov 
and S. A. Panina. Vrudy Vsesoyuz. Nauch.- 
Issled. Kinofotoinst., No. 31, 45-71, 1959. 


The Geometrical Laws of Taking and 
Projecting Stereo Films (in Russian), A. G. 
Boltyanskii and N. A. Ovsyannikova. 
Trudy Vsesoyuz. Nauch.-Issled. Kinofotoinst., 
No. 31, 4-28, 1959. 
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The Experimental Grounds for the Mag- 
nitude of the “Infinity”? Parallax in the 
Stereo Cinema (in Russian), N. I. Gol’ts- 
man, E, M. Belostotskii and E. N. Semenov- 
skaya, Trudy Vsesoyuz. Nauch.-Issled. Kino- 
fotoinst., No. 31, 29-44, 1959. 


Measurement of Forces in a Motion- 
Picture Projector (in Russian), A. Bodrov, 
Kinomekhanik, 24-8, Jan. 1960. 

A dynamometer is described for the 
measurement of forces, both of tension and 
compression, acting on film passing through 
a projector and on the parts of the projector 
itself. Forces acting at a number of selected 
points in Soviet cameras are tabulated.— 


S.C.G 


Automatization of the Screening of Films 
(in Russian), V. Mun’kin, Kinomekhanik, 
20-23, Jan. 1960. 

Consideration is given to the technical 
requirements of systems for the automatic 
change-over from projector to projector 
during a film show, based on experience in 
Soviet theaters and at the NIKFI labora- 
tories.—S,. C. G. 


Cinematograph Projection by the Two- 
Objective System (in Russian), N. D. 
BernshteIn, D. R. Khanukaev and G. V. 
Mering. Trudy Vsesoyuz. Nauch.-Issled. Kino- 
fotoinst., No. 31, 88-101, 1959. 

A description is given of a stereoscopic 
motion-picture projector for projection by 
the two-objective system. It is shown that 
this system of taking and projecting stereo 
films gives a better-quality reproduction of 
spatial relations than earlier systems did. 
The stereo projector and adjustments during 
stereo projection are considered.—S. C. G. 
(Translated from Tekh. Kino i Televideniya.) 


Method of Determining the Basic Param- 
eters of Stereoscopic Cinematograph Pro- 
jection With a Grid (in Russian), L. V. 
Akimakina, Trudy Vsesoyuz. Nauch.-Issled. 
Kinofotoinst., No. 31, 83-87, 1959. 

It is shown that the coefficient of separa- 
tion is not the only important magnitude 
affecting the quality of stereoscopic projec- 
tion on a grid screen. The shape and dimen- 
sions of the working area of the zone of 
stereo viewing must also be taken into 
account. The parameters of the zone of 
stereo viewing and the magnitude of the 
working area determine the degree of com- 
fort of the viewers in the perception of the 
stereo image on the grid screen.—S. C. G. 
(Translated from Tekh. Kino i Televideniya.) 


A Sighting Device for Grid Stereoscopic 
Projection (In Russian), N. I. Gol’tsman 
and V. S. Shchekochikhin, Trudy Vsesoyuz. 
Nauch.-Issled. Kinofotoinst., No. 31, 192- 107, 
1959. 

A sighting device is described which 
allows the viewer at any moment during 
the showing of a stereo film to find, quickly 
and accurately, the correct position in 
relation to the zone of stereoscopic viewing. 
It is shown that the use of the sighting de- 
vice decreases the fatigue of the viewers and 
improves the conditions of observation of 
the stereoscopic image.—S. C. G. (Trans- 
lated from Tekh. Kino i Televideniya.) 


Auditorium Parameters of Giant Cine- 
mas, E. M. Goldovskii, Tekh. Kino i 
Televideniya, 4: 25-36, May 1960. 

The problem of the shape and dimen- 
sions of auditoriums in giant motion-picture 
theaters is considered. Starting from the 
conditions under which the screen is 
viewed, relations are established to allow 
the choice of the basic parameters of audi- 
toriums for the screening of normal, wide- 
screen, wide-format and panoramic films. 
It is shown that an auditorium shape can be 
found which is satisfactory for all types of 
exhibition. Formulas necessary for the 
calculation of auditorium dimensions and 
the choice of projection equipment are 
given.— S. C. G. (Translation of Author’s 
Abstract.) 


The KSS-35 Motion-Picture Projector 
(in Russian), V. Petrov and I. Fonar’, 
Kinomekhanik, 35-42, Jan. 1960. 

The NIKFI laboratories, in collabora- 
tion with industry, have produced a new 
type of stationary projector in two forms: 
one for theaters seating 400 persons and 
another for those seating up to 200. The 
difference between the two lies in the light- 
ing system: a xenon lamp for the higher 
power, and a tungsten lamp for the lower. 
The mechanical and optical systems are 
described.—S. C. G. 


Lighting Systems for Stereo Cine Projec- 
tors (in Russian), T. V. Derbisher, Trudy 


MODULATOR 


and LIGHT SOURCE 


For Depue-Carlson Step Printer 


MODEL R-BW 


Equipped with 
1000 Watt 
adjustable 

lamp house 


Overall size: 20x20x10” 
Net weight: 70 Ibs. 
Price: $3,000 
f.o.b. New Rochelle, N.Y. 
Packing and crating extra 


This highly efficient optical system provides uniform light on the 


35mm aperture of the Depue-Carlson Transport. 


A cold mirror of 


the effective interference type and a heat absorber are used so that 
very little heat reaches the printing aperture. 

Modulation of the light is achieved by means of 5 AC solenoid 
actuated neutral density glass filters, giving 32 printer steps in in- 
crements of .025 or .030 Log E. The black-and-white model is 
supplied with a blue trimmer and 5 neutral glass filters calibrated 


for blue light. 


Contained in the optics housing are a special shutter and lamp 


house position sensing switch. 


The lamp house is designed for a 1000-Watt T-12 bulb with 


blower. 


Bulb alignment is easily made in darkness simply by ad- 


justing 3 knobs which provide for vertical, transverse and rotational 


motion of the bulb. A damping cylinder 


revents mechanical 


shock to lamp filament during opening and closing. 


A mounting block and hinge plate are supplied for attachment to 
the Depue-Carlson Transport Model 3-K #50. Similar mounting 


is available for older models. 


This unit is adaptable to automatic control using punched tape 


or modified drop board. 


WRITE FOR FURTHER INFORMATION 
FISH-SCHURMAN CORPORATION, 85 Portman Road, New Rochelle, N.Y. 


December 1960 Journal of the SMPTE Volume 69 927 


t 
= 
: 
: 
a 
| 
f 


Vsesoyuz. Nauch.-Issled. Kinofotoinst., No. 31, 
72-82, 1959. 

On the basis of the analysis of different 
lighting systems for stereo motion-picture 
projectors, two types of systems are sug- 
gested: (a) a compound mirror and (b) a 
honeycomb condenser. It is shown that, 
although systems with the honeycomb 
condenser are less economical (in compari- 
son with systems with a compound mirror), 
they must be recognized as more con- 
venient for illuminating the gate of a stereo 
projector.—S. C. G. (Translated from 
Tekh. Kino i Televideniya.) 


SENSITOMETRY AND IMAGE 
STRUCTURE 


Russian Pat. 113,884 Method of Estab- 
lishing a Development Schedule and a 
Device for Realizing the Method, S. M. 
Khazan. Filed July 10, 1953. Abstracted in 
Tekh. Kino i Televideniya, 4: 89, Mar. 1960. 

Two different densities lying on the 
straight-line portion of the characteristic 
curve and obtained with a constant ex- 
posure interval previously chosen are 
printed onto a positive material, the greater 
density being printed directly and the 
smaller through a continuous wedge. After 
development, a point is found on the print 
of the wedge, for which the sum of the 
densities of the wedge and the smaller 
density of the photographic material under 
test is equal to the greater density of the 
same material. From the value of the 
wedge density which it is necessary to add 


in order that the greater and smaller densi- 
ties should be equal, the amount of de- 
velopment is reckoned.—S. C. G. (Trans- 
lated from Tekh. Kino i Televideniya.) 


Influence of the Rate of Development on 
the Reproduction of Picture Detail by a 
Photographic Material (in Russian), G. V. 
Derstuganov, Tekh. Kino i Televideniya, 4. 
53-57, Apr. 1960. 

The “Photographic Information Vol- 
ume” of Kardas (Phot. Eng., 5: 91, 1954; 
6: 190, 1955) is not suitable in its original 
form for the study of the reproduction of 
detail at low contrast. An index of the per- 
formance of a photographic material at a 
given contrast has therefore been obtained 
jby taking the area of the cross section of the 
volume at a given contrast of the test object. 
This corresponds to taking the area under 
the curve R’ = f(log £) at a given constant 
contrast. A further refinement is to take the 
“useful” area lying above the ordinate 
R’ = 5mm~', R’ being the resolving power 
in lines per millimeter. This characteristic 
has been given the symbol U,. Experiments 
were carried out by exposing a photo- 
graphic material to a test object and study- 
ing the effect of time of development U, 
and sensitometric characteristics. It was 
found that increasing the rate of develop- 
ment, either by increasing the concentra- 
tion of the developing agent or by raising 
the temperature, produced a deterioration 
in the rendition of low-contrast detail, 
which was expressed quantitatively be a de- 
crease in U,. At the same time, the proper- 


CONTROLLED 
PROCESSING 


‘FOR ALL BLACK & WHITE... 
AND COLOR 


tics of the photographic material markedly 
affected the decrease in U,. When three 
different types of material were tested in 
Metol-hydroquinone developers, an_ in- 
crease in the rate of development produced 
a relatively greater fall in U, for a high- 
speed, coarse-grain film than for a slow- 
speed, fine-grain film. For any given case, 
the decrease in U, was greater, the smaller 
the detail contrast.—S. C. G. 


SOUND RECORDING 
AND REPRODUCTION 


Dynamic Range Compression in Film Re- 
Recording (in Russian), E. V. Nikul’skit, 


~ Tekh. Kino i Televideniya, 4: 66-67, Apr. 


1960. 


Evaluation of Distortions Caused by 
Different Noise-Reduction Systems in 
Variable-Area Photographic Recording 
(in Russian), A. A. Yur’ev, Tekh. Kino i 
Televideniya, 4: 31-38, Apr. 1960. 


The Number of Sound-Reproducing 
Channels Required for Stereophonic 
Motion-Picture Films, N. Z. Vysotskil, 
Tekh. Kino i Televideniya, 4: 37-42, May 
1960. 

The requirements of stereophonic sound 
for wide-screen and panoramic systems are 
considered. It is concluded that three to 
five channels will give a satisfactory stereo- 
phonic effect for wide-screen systems and 
panoramic systems with an angle not 
greater than 180°. Larger panoramic sys- 
tems require as many as ten channels, and 
future systems may require more. However, 
the difficulties of mass production of prints 
bearing a large number of channels and 
other considerations suggest that the num- 
ber of channels should be restricted to six.-— 
S. C. G. 


TELEVISION 


The Quality of the Motion-Picture Tele- 
vision Image in the Production of Films 
by the Electronic Method, V. A. Burgov, 
Tekh. Kino i Televideniya, 4: 4-12, May 1960. 

By the electronic method of filming is 
meant the coverage of the scene with a 
television camera and the subsequent 
photography of the kinescope image. An 
analysis is made of the resolving power of 
the photographic material as a function of 
frequencies in the image, and on this basis, 
the reproduction of the frequencies occur- 
ring in the television image are discussed. 
Maximum reproducible frequencies for 
various types and formats of motion-picture 
film are worked out. The combined influ- 
ence of the television and motion-picture 
reproduction on the quality of the image is 
discussed, and, finally, consideration is 
given to possibilities of improving the 
quality of pictures made by this method.— 
S. C. G. 


An Investigation of the Brightness Dis- 
tribution Law in a Transmitted Image on 
a Probability Basis, N. N. Krasil’nikov, 
Tekh Kino i Televideniya, 4: 21-24, May 
1960. 

A law of brightness distribution in the 
transmitted image and a law of amplitude 


‘distribution in the television signa! are put 


forward. They have been found experi- 
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mentally, and a method of carrying out the 
experiments is also described. On the basis 
of the results so obtained, a function has 
been found which gives a good approxima- 
tion to the law of brightness distribution in 
the image. 

Examples of the use of the results are 
given; in particular, it is shown that the use 
of positive modulation in the television 
transmitter is more suitable and makes 
possible a decrease in the average oscilla- 
tory power of the latter, for example, by 
1.82 times, in comparison with negative 
modulation.—S. C. G. (Translation of 
Author’s Abstract.) 


An Electronic Switch for Photography 
From the Kinescope Screen (in Russian), 
B. P. Khromol!, Tekh. Kino i Televideniya, 4: 
71-73, May 1960. 

The electronic circuit described operates 
the shutter of a camera so that a single 
complete frame of a television picture can 


be recorded.—S. C. G. 


Anglo-French Microwave System 


Microwave (SHF) radio systems have 
taken their place beside coaxial cable and 
other long established carrier line systems 
as a reliable medium for high quality, long 
distance communications. Installations are 
presently operating in Austria, Canada, 
Great Britain, Brazil, Japan, Spain, 
Switzerland and Malaya.—Jnternational TV 
Technical Review, 1: 18-21, May 1960. 


A Common Carrier Multi-Channel Tele- 
vision Wire Broadcasting System 


The factors governing the choice and 
design of a television relay system and the 
history and background of the development 
of various systems are surveyed. The basic 
technical features of a system carrying four 
television and four radio programs are 
discussed. Information is given regarding 
the various types of cable and their speci- 
fications. Network jointing and matching 
fittings are described and the method of 
using the system characteristics to plan a 
network is explained with examples and an 
indication of the sort of coverage that can 
be obtained. Various types of subscriber 
installations can be provided and their 
characteristics are defined and typical ex- 
amples given of subscribers equipment. 
The operation of the main receiving station 
and repeater equipment is explained in 
some detail and finally test methods and 
test equipment are described.—K. A. 
Russell and F. Sanchez, Jour. Brit. TRE, 20: 
497-512, July 1960. 


Flying-Spot Scanners for Colour Tele- 
vision 

Flying-spot scanners for colour television 
are of interest chiefly because, in principle 
their signals are completely free from 
errors of superposition or “‘register.”’ Two 
types of flying spot scanner have rendered 
valuable service in development work on 
colour television at Philips. One is suitable 
for colour slides, the other for opaque 
objects (colour prints, drawings, small 
objects, etc.) Both types probably have 
a useful part to play in colour television 
broadcasts.—H. van Ginkel, Philips Tech- 
nical Review, 21: 234-250, June 1960. 


Microwave Valves: A Survey of Evolu- 
tion, Principles of Operation and Basic 
Characteristics 

After a brief description of the evolution 
of the different classes of microwave valves, 
the principle modern types are discussed 
under the headings of their mode of opera- 
tion: “O” type interaction, “‘M” type 
(crossed field), variable reactance ampli- 
fiers, and the maser. A brief survey of the 
performances obtained are given. Included 
are 89 references.—C. H. Dix and W. E. 
Willshaw, Jour. Brit. IRE, 20: 577-609, 
Aug. 1960. 


The Power Gain of Multi-Tiered VHF 
Transmitting Aerials 

Transmitting aerials for VHF broad- 
casting usually consist of a number of 
simil.: groups or tiers of radiating element, 
spaced at intervals along a supporting 
mast. The power gain of such an arrange- 
ment depends on the number of tiers, on the 
spacing between them, and also on the 
vertical radiation pattern of each individual 
tier. A method of calculating the gain is 
described. Results computed for a compre- 
hensive range of variables are presented in 
the form of tables.—P. Knight and G. D. 
Monteath, BBC Engineering Division Mono- 
graph, No. 31: July 1960. 


Some Aspects of Vidicon Performance 
The performance of the 1-in. vidicon is 
discussed, particularly the effect of various 
operating conditions on transfer character- 
istics, lag, resolution and geometry. When 
target voltage and dark current are high, 


maximum sensitivity is obtained, but this is 
at the expense of the other parameters. In 
the E.M.I. (Electric and Musical Indus- 
tries) vidicon, the optimum performance as 
regards y and lag is obtained for signal 
currents of 0.2 to 0.3 wA and dark currents 
of 0.01 to 0.03 wA. Methods of measuring 
sensitivity, y and lag are described and 
possible sources of error indicated. The 
effect of bias illumination on y, lag and 
resolution is analyzed. Improvements in 
geometry are described together with a 
method of improving resolution. Infrared 
and ultraviolet sensitive tubes are men- 
tioned—H. G. Lubszynski, S. Taylor and 
J. Wardley, Jour. Brit. IRE, 20: 323-334, 
May 1960. 


The Stratoscope I Television System 
Stratoscope I is a balloon-borne astro- 
nomical telescope designed for solar pho- 
tography. When aloft, the telescope is re- 
motely operated by radio command signals 
transmitted from a control station on the 
ground. A special television system has 
been developed to assist in aiming and 
focusing Stratoscope I. This equipment 
comprises a camera and transmitter on the 
telescope and a ground receiver driving 
several monitors. It permits the astrono- 
mers at the ground control station to 
visually aim and focus the telescope by 
inspection of the television monitors. The 
use of this technique has significantly in- 
creased the yield of useful photographs 
obtained with Stratoscope I.—L. E. Flory, 
G. W. Gray, J. M. Morgan and W. S. Pike, 
RCA Review, 27: 151-169, June 1960. 


EVERYTHING 


for 


MAKING and SHOWING MOTION PICTURES 


“The Dept. Store of the Motion Picture Industry Since 1926” 


Here, under one roof, an entire building devoted to all your equipment 
needs for photographing, processing, recording, editing, lighting, ani- 
mating, testing and projecting films ... and at worthwhile savings in price! 


EVERYTHING FROM A-TO-Z 


® Animation and i 
Effects Camera 

®@ Books, Technical 

@ Booms and Microphones 

® Cameras, 16mm, 35mm 

® Dollies, Cranes, Blimps 

® Film Cabirets and Editing 
Tables 

® Film Cleaners, Automatic 

® Film Editing Equipment 

® Film Numbering and 


Striping 
® Film Lab Equipment 


Film 


® Film Printers, Slitters 
Processors, 
Black & White 
Lighting Equipment 
® Motors, Camera, Projector, 
Recorder 
® Moviola Editors, Viewers 


® Studio Lights and Spots 

®@ Synchronizers, Splicers 

®@ Titlers, Hot Presses 

® Tripods and Gearheads, 
Camera 

® Viewers, Sound Readers 

® Zoom, Telephoto Lenses 

®@ Also, everything for the 


, Color and 


Projectors, 
Settings, Ete. 


Are You Acquainted with the Benefits of the S.0.S Industrial Leasing Plan? 


The $.0.S Leasing Plan, specially designed for the Motion Picture and Tele- 
vision Industry, now makes it possible for you to obtain the latest film production 


bith 
and iting equip 


nt on very liberal terms. 


You have the same choice of 


equipment as if you were buying it. Write for FREE Booklet, ‘‘How Leasing Can 


Increase Your Profits.” 


S.0.S CINEMA SUPPLY CORP. 


602 West 52nd Street, New York 19, N. Y.—PLaza: 7-0440—Cable: S$OSound, WN. Y. 


Western Branch: 6331 Hollywood Boulevard, Holly’d. 28, Calif—Phone: HO 7-2124 
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The ONLY 
Professional 
Meter... 
measures 
ILLUMINATION, 
CONTRAST and 
BRIGHTNESS! 


3-COLOR 
METER 


The ONLY meter that measures all 
light sources, including DAYLIGHT, 


accurately! 


SPECTRA 3-color meter measures the 
proportionate amounts of all three 
primary colors present in the light 
source and indicates the filters neces- 
sary for positive color correction in 
Spectra Index Units. (°Kelvin con- 
version table supplied) 


Write for descriptive 


literature and 
complete specifications. 


CH CO re 


employment 
service 


These notices are published for the service of the 
membership and the field. They are inserted 
three months, at no charge to the member The 
Society's address cannot be used for replies. 


Positions Wanted 


Physicist. First class honours graduate. British 
Subject. More than 10 yrs experience various 
high-speed photographic techniques applied to 
ballistics. Recently Government Project Officer 
for major component of British-designed missile. 
Desires position U.S.A. Write: John E. Brickell, 
P.O. Box 1370, Nassau, Bahamas. 


Manager-Administrator. Presently with large 
missile manufacturer engaged in missile R&D 
and production. Present position (6 yrs) as Head 
of Photographic Dept. engaged in all phases com- 
mercial, industrial and scientific photography 
involving still, motion and graphic arts media. 
Eleven yrs experience teaching and administer- 
ing scientific photographic organizations. Suc- 
cessful experience in design and utilization of 
camera pods and systems for use on ballistic mis- 
siles. Age 36, BS and MS degrees, seeking chal- 
lenging position with organization engaged in 
R&D and/or production in missile or space ve- 
hicle field. Confidential resume on request. Write: 
MHB, 105 East 30 St., Austin 5, Texas. 


Sound Recording Technician. 26 yrs experience 
recording on tape, disc and film; mixing, 
dubbing and technical background in recording 
techniques; understanding and know-how of 
recording problems. Background in _ radio, 
television, recording and motion pictures. 
Administrative and executive abilities. Member 
AES and active member SMPTE. Free to travel. 
Write: Alfred M. Zemlo, 421 Haskell St., 
Beaver Dam, Wis. TUrner 5-4039. 


Cameraman. Extensive cine and still experience 
in documentary training films, photo-optical in- 
strumentation, high-speed and theatrical produc- 
tion. Also experienced in cutting and all phases 
of motion-picture laboratory work. Designed and 
equipped motion picture laboratories for in- 
dustrial firms. Recently completed overseas as- 
signments in the British West Indies and South 
America. Will_consider any position in photog- 
raphy that will enable me to utilize past experi- 
ence. Will relocate to any area. For further details 
write or call: Irwin M. Black, 765 West Calle 
Lerdo, Tucson, Ariz., AXtel-4-4227. 


Motion Picture Lab Manager and Color 
Process Engineer. Wide film manufacturing 
plant experience and subsequent field experience 
in setting up and operating color processing 
labs in the East and process development. 
Familiar with quality control procedures, 
chemical analysis, sensitometry of films, color 
print timing, color printing, duplicating and 
related optics. Also practical knowledge of the 
cinematographic arts and lab-shooting-company 
relations. Qualified also to set up and manage 
industrial department of photography. Several 
patents. College Grad. Desires West-Coast 
location. Reply Box No. 691, Hollywood, Calif. 


Photo Coordinator Motion-Picture Camera- 
man. Experienced in most phases of instrumen- 
tation, data gathering and motion-picture 
production photography. Married, 29 yrs old, 
will relocate. Active member of SMPTE. 
Resume on request. Marvin Atwell McCoy, 
3708 N. 23rd St., Arlington 7, Va. 


Film and AV Executive. Presently Audio Visual 
Manager for major corporation. Extensive over- 
seas experience writing, directing and producing 
educational, documentary, public relation films. 
Experienced in almost all fields of film production 
and AV media preparation and production. 
Seeking position with challenge and future. Age 
36, Married, M.A. in Cinema. Write: John H. 
Humphrey, 72-10 41st Ave., Jackson Hts. 77, 


Cameraman-Director. Available for forthcoming 
Confederate Centennial assignments throughout 
the entire central and deep south. Located near 
actual battlefields and areas where Centennial 
will be staged. Also available for assignments to 
Smoky Mts., Blue Ridge Mts., Cumberlands, 
Mississippi Delta and Okefenokee areas. Twenty 
years experience in high budget documentary 
film production. John O. Evans, 2313-B Star- 
mount Cir., S.W., Huntsville, Ala. 


Positions Available 


Writer-Director—Films. Requires creative ap- 
proach to educational medical scripts aimed at 
physicians and allied audiences. Both pure educa- 
tional and product-oriented films are produced 
and distributed through company library. Chal- 
lenging and rewarding career opportunity with all 
the fringe benefits of a leading company. If you 
have the qualif.cations required, please send re- 
sume which should include film credits and salary 
desired, to Personnel Dept., Wyeth, Box 8299, 
Philadelphia 1, Pa. 


Laboratory Technician. Opportunity for expert 
technician with complete all-around knowledge, 
for motion-picture laboratory equipped for 
Ansco reversal and Eastman Kodak negative 
and positive. Salary and bonus, opportunity to 
invest. Universal Color Studio, 136 West 32 
St., New York 1. 


Electronic Engineers. Circuits and systems de- 
velopment and design in fields of broadcast and 
closed-circuit TV, commercial and military. 
Transistorized circuit experience necessary. 
Fastest growing company in field. Many benefits. 
Participation in ownership available. Foto-Video 
Electronics, Inc., 36 Commerce Rd., Cedar 
Grove, N. J. CEnter 9-6100. 


Cameraman. Experienced 35mm color film- 
strip cameraman. Salary open. Printer, for 
35mm Color Film. Experienced on Bell & 
Howell continuous loop printer or step printer. 
Salary open. Send resume to W. Jones, 234 
West 13 St., New York 11. 


Technician. Experienced technician to be as- 
sistant to chief engineer. No papers or degrees 
needed. Must be conversant with both radio and 
television and willing to supervise and train 
junior technicians. Contact Conrad Lavigne, 
CFCL Box 620, Timmins, Ont., Canada. 


Color Negative Printer Control Man. Photo- 
graphic background, with color printing experi- 
ence. Flexible hours. Paid benefits. New York 
City. CIrcle 6-5606. Mrs. Goldenberg. 
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CLASSIFIED ADVERTISING 


First 3 lines $5.00 
Each additional line $1.00 
per inch $13.00 


WANTED: Bell & Howell perforator or equival 
bench or floor model, with dies, for perfora 
single-strand 16mm silent film (double perforated). 
Must be complete and in operable condition. 
Direct replies to: BOX SMP 1778, 125 West 4lst 
Street, New York 36. 


Rent or Buy Image Orthicon Lenses 
from World's Greatest Selection . . . choose from 28mm focal 
length to 60” . . . delivered right "Off-The-Shelf” at B & J 
World's Lens Headquarters! 

; Here you'll find the lens you need for practically ALL T.V. 
Journals Available /Wanted Cameras, R.C.A. (TK—41, TK—11): G. E. Black and white 
or color; Du Mont, etc.! Rely on the Industry's Prime Optics- 
These notices are published as a service to ex- Source . . . Pioneers in T.V. Optics Since 1936 
pedite disposal and acquisition of out-of-print and currently serving such stations as WGN, 
Journals. Please write direct to the persons and WNBQ, ETC. 
addresses listed. Our Instrument Shops and “Know-how” offer you 
Special Mountings, Calibration and Custom Fit- 
Avalide tings! (Also Cine & Slide Equipment for your 
News Dept.!) 


Complete set of Journals from January 1934 N. 
through June 1960. Excellent condition. For Write for TV. Optics Catalog. 


sale only as a set. Write: Don Norwood, 1470 
San Pasqual St., Pasadena, Calif. 


Complete file, Vol. I No. 1 through Dec. 1959 
with indexes. Fine condition: $500. James G. 
Barrick, 15726 Fernway Ave., N. W., Cleveland 
11, Ohio. 


Complete set of Transactions, except Nos. 
6 and 9, and all Journals published to date, in- 
cluding indexes. All in good condition. Price 
$500. Also extra copies of Transactions Nos. 21, 
31,32. W.W. Hennessey, RFD #2, Pond Ridge, 


‘Complete set of Journals from May 1937 to Complete an 


June 1954, including special volumes and mem- 
bership directories, excellent condition ; also Mar., 


May 1934 and July 1935 issues. Write: Harry FAST Q U A 4 i TY Ss E RV 4 Cc E 


R. Lubcke, 2443 Creston Way, Hollywood 28, 
Calif. HO 9-3266. 


Jan-Dec. 1950; Jan., Feb., Apr.-Dec. 1951; rd 4 
1952) available weve | Negative or Reversal Processing 
of The Television Society (British) covering the 


period Jan. 1950 through Sept. 1955. Write: Color Duplicating 


Andrew N. McClellan, 65 Hillside Drive, Toronto 


6, Ont, Canada. Black-and-White Duplicating 


Dec. 1946, Feb.-Dec. 1947, 1948-1955 complete. sana 
All copies in perfect condition; for sale as entire Editing 


lot only. Write: Joseph W. MacDonald, 2414 
Sullivant Ave., Columbus 4, Ohio. Sound Recordin 

Jan. 1947 to Dec. 1957 complete and in perfect g 
condition. For sale only as a set. Write: Titli 
Charles J. Marshall, 2816 Royalston Ave., Ket- | Ing 


tering 19, Ohio. 


Complete set of Journals Jan. 1949 to Dec. 1958. Animation 


Perfect condition. What offers? Write: J. 
G. Jackson, 210 Kingsway South, Port Alberni, 


B. C., Canada. Write for Price Schedules 
Wanted 


Jan., July, Sept. and Nov. 1949; Jan and Feb. 
1950. Century Lighting, Inc. (Mrs. Levine), 
521 W. 43 St., New York 36, N.Y. 


Feb., Mar., Apr., June 1934. Mrs. Janet Van 
Duyn, Librarian, CBS Laboratories, 227 High 
Ridge Rd., Stamford, Conn. 


Journals—Bound volumes. Write: S. P. Solow, 
Consolidated Film Industries, Inc., 959 Seward 735 POYDRAS STREET, NEW ORLEANS, LA., JACKSON 2-5364 
St., Hollywood. 
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STUDIO MIXING CONSOLES 


especially designed for motion picture re-recording 


This attractive package is designed in modu- 
lar sections ranging from the compact center 
section consolette to a complete studio mixing 
console. Sections may be added as required, 
according to the growing needs of your 
facility. 

A wide range of standard Magnasync rack- 
panel components are available, including; 
precision potentiometers in various multiples, 
program equalizers, microphone preampli- 
fiers, patch bays, reference level oscillators 
and a variety of mixing controls. 


Our Customer Services department will help 
you plan the ideal assembly for your specific 
needs. 


SOUND SYSTEM 


GENERAL SPECIFICATIONS: 

FREQUENCY RESPONSE:....20 to 20,000 cps, +1.5 db. 
SIGNAL-TO-NOISE RATIO:..70 db below program level. 
DISTORTION:........ Less than 0.5% total harmonic. 
Maximum 20 dbm. 
POWER CONSUMPTION: .....80 watts. 


Enclosures available for do-it-yourself custom 
installation 


Send for 
complete 
literature 


MAGNASYNC CORPORATION 


formerly Magnasyne Manufacturing Co., Ltd. 


Magnaplienic 5548 Satsuma Avenue, North Hollywood, California ¢ TRiangle 7-0965 e Cable ““MAGNASYNC"’ 
International leaders in the design and manufacture of quality magnetic recording systems 


Magnasyne Studio Equipment Division Dealers: 


ICAGO: Zenith Cinema Service, Inc.; Behrend Cine Corp.; LOS ANGELES: Birns & Sawyer Cine Equipment; NEW YORK: Camera Equipment Co.; 
UTH AFRICA: Johannesburg, Photo Agencies Pty. Ltd.; AUSTRALIA: Sydney, 

: Kavlin; BRAZIL: Rio De Janeiro, Mesbla, S.A.; BURMA: Rangoon, G. 
DENMARK: Copenhagen, Kinovox Electric Corp.; ENGLAND: London, W-!, Delane Lea Processes, 
*hrist Axarl HONGKONG: Supreme Trading Co.; INDIA: Bombay, Kine Engineers; ITALY: Rome, Reporttilm, di J. M. Schuller, S.R.L.; JAPAN: Tokyo 
| Osawa & Co., Ltd.; NEW ZEALAND: Auckland, Kerridge Odeon Industries; PAKISTAN: Karachi 3, Film Factors Ltd.; SOUTH RHODESIA: Solisbury, William 
wer & Co. P 3 


vt. Ltd ; THAILAND: Bangkok, G. Simon Radio Co., Ltd. 


New South Wales, 
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Sixteen Millimetre Australia Pty. Ltd.; BOLIVIA: La Paz, 
Theatre Supply Co., Ltd.; CANADA: Toronto, Ontario, Alex L. Clark, ; 
Ltd.; PRANCE: Paris, Brockless-Simplex S.A.; GREECE: Athens, 
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News Columns 


The Fifth internationc! Congress on High-Speed 


Advertisers 


Arrifiex Corp. of America 912,913 

Bach-Auricon, Inc. . . . 

Bausch & Lomb, Inc. 

Burke & James, Inc... . 
914, 921 
928 

Gevaert Photo-Producten N.V. . 919 

Hi-Speed Equipment, Inc. . 922 

Hollywood Film Co. ... . 915 

Houston Fearless Corp... . .. . 905 


Meeting Calendar 


New England Industrial Photographic Association, 4th Annual Trade 
Show, Jan. 16-17, Motel 128, Dedham, Mass. 


American Astronoutical Society, Jan. 16-18, 1961, Sheraton Hotel, 
Dallas, Tex. 
international Solid-State Circuits Corference, Feb. 15-17, Univ. of 


ASME, National Aviation Division Conference, Mar. 12-16, 1961, 

Statler Hotel, Los Angeles. 

ASP-American Congress on 
and Mapping, Mar. 19-25, 1961, Shorehum Hotel 

Washington, D.C. 

iRE international Convention, Mar. 20-23, 1961, New York Coliseum, 

New York. 

National Microfilm Association, National Convention, Apr. 4-6, 1961, 

Hotel Shermon, Chicago. 

ASTM, Committee F-1 on Materials for Electron Tubes and Semicon- 

ductor Devices, Apr. 5-7, 1961, Benjamin Franklin Hotel, Philadel- 


phia. 

Inter-Society Color Council, 30th Annual Meeting, Apr. 10-12, Sheraton 
Hotel, Rochester, N.Y. 

ISA, 7th National on Instrument Methods of Analysis, Apr. 
17-19, 1961, Shamrock-Hilton Hotel, Houston, Texas. 

DAVI, Apr. 24-28, 1961, Deauville Hotel, Miami Beach, Fla. 

1SA, 7th National Aero-Space instrumentation Symposium, May 1-4, 
1961, Fort Worth, Tex. 

89th Semiannuai Convention of the SMPTE, May 7-12, 1961, King 
Edward Sheraten, Toronto. 


Journals Available and Wanted 


$.0.S Cinema Supply Corp. . 
Tri Art Color Corp.. 

Western Cine Service, Inc. . . 


A Conference, May 8-12, 1961, Arlington Hotel, Bingham- 

ton, N.Y. 

IRE Professional on Microwave Theory and Techniques, National 
Symposium, May 15-17, Sheraton-Park Hotel, Washington, D.C. 
AIEE, ARS, IAS, IRE, ISA, Notional Telemetering Conference, May 22- 

24, Sheraton Towers Hotel, Chicago. 

ASME, Semiannvol Meeting, June 11, 1961, Los 

AIEE, Summer General Meeting, June 18-23, 1961, Wthaca, N.Y. 

AIChE, AIEE, ASME, IRE, ISA, Joint Automatic Control Conference, 
28-30, Univ. of Colorado, Boulder, Colo. 

IFME, JECMB, IRE-PGBME, 4th International Conference on Medical 
Electronics and 14th Conference on Electronic Techniques in Medicine 
ond Biology, July 16-22, Waldorf-Astoria Hotel, New York. 

NAVA, Annval Convention, July 22-25, 1961, Hotel Morrison, Chicago. 

SPIE, National Convention, Aug. 7-10, 1961, Ambassador Hotel, Los 
Angeles. 

ancisco. 

UFPPA, Annual Meeting, August 1961, Serkeley Campus, U. of Call- 
fornia. 


of the SMPTE, Oct. 2-6, 1961, Loks 

Society of Reproduction Engineers, Visual Communications Congress, 
Dec. 1-4, 1961, Hotel Biltmore, Los Angeles. 

Convention of the SMPTE, Apr. 30-May 4, 1962, 


93rd Semiannucl Convention of the SMPTE, Apr. 22-26, 1963, 
Traymore Hotel, Atlantic City, N.J. 


SMPTE Officers and Committees: The rosters of the Officers of the Society, its Sections, Subsections and Chapters and 
of the Committee Chairmen and Members were published in the April 1940 Journal Part Il. 
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Motion Picture Laboratories, Inc... ...... 908 
Movielab Film Laboratories, Inc. . . . .... YO7 
; 
Peerless Film Processing Corp. . . . 910 
Photo Research Corp... . +++ +--+ 930 
Professional Services... 920 
Rank Precision Industries lid... ....... 916 
ISA, Winter Instrument-Automation Conference and Exhibit, Jan. 16-19, 
an Pennsylvania and Sheraton Hotel, Philadelphia. ae 
Optical Society of America, Spring Meeting, Mar. 2-4, Pick-Roosevelt 
baat PGIT, international Symposium on Transmission and Processing of In- cE 
formation, Sept. 6-8, MIT, Cambridge, Mass. 

Ambassador Hotei, Los Angeles. 
92nd Semiannual Convention of the SMPTE, Oct. 22-26, 1962, 


sustaining 
members 


The objectives of the Society are: 


- Advance in the theory and practice of engineering in motion pictures, television 
and the allied arts and sciences; 


- Standardization of equipment and practices employed therein; 

+ Maintenance of high professional standing among its members; 

- Guidance of students and the attainment of high standards of education; 
- Dissemination of scientific knowledge by publication. 


hy ae toward the attainment of these objectives is greatly aided by the financial support provided 
e member companies listed below. 


Acme Film Laboratories, Inc. 
Alexander Film Co. 
Altec Service Company 
Altec Lansing Corporation 
American Broadcasting-Paramount 
Theatres, Inc. 
ABC-TV Network 
ABC Films, Inc. 
Ampex Professional Products Company 
Animation Equipment Corp. 
Ansco 
Arrifiex Corp. of America 
The Association of Cinema 
Laboratories, Inc. 
Association of Professional Cinema 
Equipment Deaiers of New York 
Camera Equipment Company, inc. 
The Camera Mart, Inc. 
Florman & Babb, Inc. 
National Cine Equipment, Inc. 
S.0.S. Cinema Supply Corporation 
Atlas Film Corporation 
Audio Productions, Inc. 
Bach Auricon, Inc. 
Bausch & Lomb Optical Co. 
Beckman & Whitley, Inc. 
Bell & Howell Company 
Bonded Film Storage 
(Division of Novo Industrial Corp.) 
Brooks Cameras & Supply 
Byron Motion Pictures, Inc. 
S. W. Caldwell Ltd. 
The Calvin Company 
Capital Film Inc. 
Oscar F. Carison Company 
Century Lighting, Inc. 
Century Projector Corporation 
Cineffects, inc. 
Cinesound, Ltd., Canada 
Geo. W. Colburn Laboratory, Inc. 
Color Reproduction Company 
Color Service Company, Inc. 
Columbia Broadcasting System, Inc. 
CBS Television Network; 
CBS Television Stations; CBS News; 
CBS Films; Terrytoons 
Commonwealth-Filmcraft Laboratories 
Pty. Ltd. 
Comprehensive Service Corporation 
Consolidated Film industries 
Dage Television Division of Thompson 
Ramo Wooldridge Inc. 
DeFrenes Company 
DeLuxe Laboratories, Inc. 
Desiiu Productions, Inc. 
Du Art Film Laboratories, Inc. 
Tri Art Color Corporation 


it of Canada, Ltd. 
E. |. du Pont de Nemours & Co., Inc. 
Eastern Effects, Inc. 
Eastman Kodak 


ge 
Elgeet Optical Company, Inc. 
Max Factor & Co. 
Field Ernission Corporation Ay 
Filmline Corporation 
Dr.-Ing. Frank Friingel GmbH 
GPL Division of General Precision, 
General Electric Company 
General Film Laboratories Corporation. 
W. J. German, Inc. 
bee Gevaert Company of America, 

ne. 

Guffanti Film Laboratories, Inc. 
Frank Herrnfeid Engineering Corp. 
Hi-Speed Equipment Incorporated 
Hollywood Fiim Company 
Hollywood Film Enterprises, Inc. 
Houston Fearless Company 
Philip A. Hunt Company 
Hunt's Theatres 
Hurletron incor 
Hurley Screen pany 
JM Developments, 
The Jam Handy Organization, Inc. 
Jamieson Film Co. 
The Kalart Company Inc. 

Victor Animatograph Corporation 


‘Kear & Kennedy Engineering 


Keitz & Herndon, incorporated 
KIN-O-LUX, Inc. 

Kollmorgen Optical tion 
Labcraft International Corporation 
LAB-TV 


Robert Lawrence Productions, Inc. 
Lipsner-Smith Corporation 

Lorraine ARC Carbons, Inc. 

M.G.M. Laboratories, Inc. 

Magno Sound, Inc. 

Mecca Film Laboratories Corporation 
D. B. Milliken Company 

Minnesota Mining & Manufacturing Co. 
Mitchell Camera Corporation 
Mole-Richardson Co. 

Monaco Laboratories 

— Picture Association of America, 


Allied Artists Pictures Corporation 

Buena Vista Film Distribution Com- 
pany, Inc. 

Columbia Pictures Corporation 

Loew’s Incorporated 

Paramount Pictures 

TwentiethCentury-Fox Film 


Motion Picture Printing Co. 
Movielab Film Laboratories, Inc. 
Moviola Manufacturing Co. 


\\ National Carbon Company, Division of 
||| Union Carbide Corporation 
Thay National Screen Service Corporation 


‘ational Theatre Supply Company 
Neumade Products Corporation 
Northwest Sound Service, Inc. 

W. A. Pairner Films, Inc. 
Pan-American Films 
Panavision | 


Pathé Laboratories, Inc. 
Photo-Animation, Inc. 
Pittsburgh Motion Picture Lab 
Precision Laboratories 
(Division of Precision Cine Equipment 
Corporation) 


Prestoseal Mfg. Corp. 
Producers Service Compa 
Radio Corporation of 
National Broadcasting Company 
Broadcast and Television Eq 
Division 
Rank Precision industries Ltd., G. B. 
Kalee Division 
Rapid Film Technique, Inc. 
Reid H. Ray Film Industries, Inc. 
Reeves Sound Studios, Inc. 
Richardson Camera Company, Inc. 
RIVA-Munich 
Charles Ross inc. 
Russell-Barton Film 
L. B. Russell Chemicals, inc. 
Ryder Sound Services, inc. 
Bruce J. Scrievers, Consulting Engineer 
Scripts Oeveste Granducci, Inc. 
Smith, Kline & French Laboratories 
Snazelle Productions, Inc. 
Souttiwest Film Laboratory, Inc. 
The Strong Electric Company 


Trans-Canada Films Ltd. 

Van Praag Productions 

Alexander F. Victor Enterprises, Inc. 
Westinghouse Electric Corporation 
Westrex Corporation 

Wilding inc. 

Wollensak Optical Company 


The Society invites applications for Sustaining Membership from other interested companies. Infor- 
mation may be obtained from the Chairman of the Sustaining Membership Committee, Ethan M. 


Stifle, Eastman Kodak Co., Room 626, 342 Madison Ave., New York 17, .Y. 
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Universal Pictures Company, Inc. ie 
i= Warner Bros. Pictures, Inc. 
Motion Picture Enterprises, inc. 
| 
Sy/vania Electric Products, Inc. 
Technicolor Corporation 
TELIC, incorporated 
Titra Laboratories, Inc. 
Traid Corporation ; 
> a 
i 


